Impact Area Groundwater Study Program

Feasibility Study
Demo 1 Groundwater Operable Unit

Appendix A
Groundwater Modeling

Camp Edwards
Massachusetts Military Reservation
Cape Cod, Massachusetts

August 19, 2005

Prepared for:

U.S. Army Corps of Engineers
New England District
Concord, Massachusetts
for
U.S. Army / National Guard Bureau
Impact Area Groundwater Study Program
Camp Edwards, Massachusetts

Prepared by:
AMEC Earth & Environmental, Inc

Westford, Massachusetts
Contract No. DAHA92-01-D-0006

MMR-9501



IMPACT AREA GROUNDWATER STUDY PROGRAM

Feasibility Study
Demo 1 Groundwater Operable Unit

Appendix A
Groundwater Modeling

Camp Edwards
Massachusetts Military Reservation
Cape Cod, Massachusetts

August 19, 2005

Prepared for:

U.S. Army Corps of Engineers
New England District
Concord, Massachusetts

U.S. Army / National Guard Bureau
Impact Area Groundwater Study Program
Camp Edwards, Massachusetts

Prepared by:

ameﬁ AMEC Earth & Environmental, Inc.
Westford, Massachusetts

MMR-9501



Conceptual Hydrogeologic Model, Regional Flow

Field

Particle

A

Investigations | | Tracking

Plume Delineations

v

Solution
Implementation

Model
/ | Remedial
Design
Embedded Scenarios
Sub-Regional
Flow and /
Transport Model(s)|

Figure Al1-1. Flowchart of MMR Saturated Zone Modeling Process

MMR-9501

System Performance Data




CapelCod
Bay,

Approximate Location of
Groundwater Mound

m&ﬁ
|

Impact Area
Groundwater Study Program

@

LEGEND

Perchlorate Plume Extent
RDX Plume Extent

Sand and Gravel Deposits
Till or Bedrock

Sandy Till Over Sand

End Moraines

Large Sand Deposits
Fine-Grained Deposits
Floodplain Alluvium

DRERECONO0

LOCATION MAP

(®)

| J
o
£

NOTES & SOURCES

Map Coordinates: NAD 83, UTM, Zone 19N, Meters
Basemap data from US Geological Survey 7 1/2 minute
Topographic Map Source: MassGIS

TITLE

Surficial Geology of
Western Cape Cod
Final Feasibility Study
Demo 1 Groundwater

Operable Unit

0 1 /
e Viles N

AMEC Earth and Environmental, Inc.

Westford, Massachusetts FIGURE
J:/mmi/ReportFigs2005/D9501/D9501_FigA2-1.pdf A2 - 1
GY/MMR_COE/work2005/D9501/D9501_FigA2-1.mxd

April 15,2005 AP JBB




N Impact Area
Groundwater Study Program

8. LEGEND

o - Constant Head
‘_“L < - General Head Boundary

. ﬁ g LOCATION MAP

A7 NOTES & SOURCES

%N Map Coordinates: NAD 83, UTM, Zone 19N, Meters
(L Basemap data from US Geological Survey 7 1/2 minute
Topographic Map Source: MassGIS

TITLE

Regional Groundwater
Flow Model (MMR-10)
Grid and Boundary Conditions
Final Feasibility Study
Demo 1 Groundwater
Operable Unit

N

AMEC Earth and Environmental, Inc.

Westford, Massachusetts FIGURE
J:/mmr/ReportFigs2005/D9501/D9501_FigA2-2.pdf A2 2
G:/MMR_COE/Work2005/D9501/D9501_FigA2-2.mxd| =
April 15,2005 AP DNB JBB




M
0\’/

CapelCod|Bay;

Buzzards|Bay;

Nantucket{Sound
ﬁ -

O

Y :

) Impact Area
Groundwater Study Program

LEGEND

Bedrock Surface
Elevation Contours (30 ft)

LOCATION MAP

NOTES & SOURCES

Map Coordinates: NAD 83, UTM, Zone 19N, Meters
Basemap data from US Geological Survey 7 1/2 minute
Topographic Map Source: MassGIS

TITLE

Updated Regional
Bedrock Surface
Final
Feasibility Study
Demo 1 Groundwater
Operable Unit

[ 2
———— 0% ﬁ)

AMEC Earth and Environmental, Inc. FIGURE

Westford, Massachusetts

J:/mmr/ReportFigs2005/D9501/D9501_FigA2-3.pdf A2 -3
G:/MMR_COE/work2005/D9501/D9501_FigA2-3.mxd

April 15,2005 AP JBB




BuizzaidsiBay)

Impact Area
Groundwater Study Program

LEGEND

Recharge Rate (in/yr)

- Less than 22
B 22 -27
B 27 - 28
I 25 - 20
I 20-30

I Greater than 30

."‘,’ MAP
'Q!a’«i}&

Ldpat v

A

e
ey

&,

g

5 VL
W““*

J

NOTES & SOURCES

Map Coordinates: NAD 83, UTM, Zone 19N, Meters
Basemap data from US Geological Survey 7 1/2 minute
Topographic Map Source: MassGIS

MMR-10 Calibrated
Recharge Distribution
Final
Feasibility Study
Demo 1 Groundwater
Operable Unit

AMEC Earth and Environmental, Inc. FIGURE

Westford, Massachusetts
J:/mmr/ReportFigs2005/D9501/D9501_FigA2-4.pdf
G:/MMR_COE/work2005/D9501/D9501_FigA2-4.mxd
May 20, 2004 AP JBB




Buzzards)Bay;

+X Impact Area
Groundwater Study Program

LEGEND

Major
Plume Outlines

—— Particle Tracks

NOTES & SOURCES

Map Coordinates: NAD 83, UTM, Zone 19N, Meters
Basemap data from US Geological Survey 7 1/2 minute
Topographic Map Source: MassGIS

TITLE
MMR-10 Particle Track
Correspondence to
Observed Plume Trajectories
Final Feasibility Study
Demo 1 Groundwater
Operable Unit

0 1 /)
el Vliles N

AMEC Earth and Environmental, Inc.

Westford, Massachusetts FIGURE
J/mmr/ReportFigs2005/D9501/D9501_Fig2-5.pdf A2 5
G:/MMR_COE/work2005/D9501/D9501_Fig2-5.mxd =
April 15,2005 AP JBB




Impact Area

o

Py

§@
o
s

DEEP BOTTOM POND e
N
%“‘QO*

0 =
@8
R et m/s Ponc
-5
3
g
By
3
g
[/

LITTLE HALFWAY POND

DONNELY POND

SUCCONSETTE POND

Demolition
Area l

OPENING POND

—
——

Pew Rd
\\
\
N

ROD & GUN CLUB NORTH POND
estey RS

Groundwater Study Program

LEGEND

Perchlorate Plume Extents

[ ]o035-1.00ppb
[ ] 1.01-400ppb
[ 4.01-18.00 ppb
[ 18.01-100.00 ppb
I 100.01 - 500.00 ppb
RDX Plume Extents
[ I nND-200ppb

[ 7] 2.01-10.00 ppb
[ 10.01 - 100.00 ppb
I 200.01 - 500.00 ppb

Particle Tracks

LOCATION MAP
&

NOTES & SOURCES

Map Coordinates: NAD 83, UTM, Zone 19N, Meters
Basemap data from US Geological Survey 7 1/2 minute
Topographic Map Source: MassGIS

TITLE

MMR-10 Particle Track
Correspondence to RDX and
Perchlorate Plumes at Demolition|
Area 1 and the Impact Area
Final Feasibility Study

Demo 1 Groundwater Operable Unit

0 0.5 /
e = [V N;

AMEC Earth and Environmental, Inc. FIGURE

Westford, Massachusetts

J/mmr/ReportFigs2005/D9501/D9501_FigA2-6.pdf A2_6
Gi/MMR_COE/ork2005/D9501/D9501_Figh2-6.mxd

April 15,2005 AP JBB




Buzzards|Bay,

(CapelCod|Bay]

Nantucket{Sound]

Impact Area
Groundwater Study Program

LEGEND

Hydraulic Conductivity (ft/day)
Bmo 23
W 100 © 260
[0 125 B 290
[0 150 I 350

I 50000

LOCATION MAP
Ll

S

Sasiard
‘s"'&
sy
=i
el

: NG

S
o

I%s)

g

NOTES & SOURCES

Map Coordinates: NAD 83, UTM, Zone 19N, Meters
Basemap data from US Geological Survey 7 1/2 minute
Topographic Map Source: MassGIS

TITLE

Calibrated Hydraulic
Conductivity Zones
for Model MMR-10
Layer 1
Final Feasibility Study
Demo 1 Groundwater
Operable Unit

0 2
l_———— "3 (}

AMEC Earth and Environmental, Inc.
Westford, Massachusetts
FIGURE

/D9501_Figh2-7a.pdf
IR_COE/Work2005/D9501/D9501_FigA2-7a.mxd|
JEP JBB

GUM
Apiil 15,2005 ALS

A2-7Ta




Impact Area
@ﬂ EEU Groundwater Study Program

LEGEND

Hydraulic Conductivity (ft/day)
o I 23

I 100 260
[ 125 290
[0 150 W 350
777 200 I 50000

LOCATION MAP

e

, )

=

7
5

==
s

Jv/ \ _

o s
h =
!
T oy P -
&
S TR
A7 A,
]
o
|
)
3

NOTES & SOURCES

Buzzads|Bay,

Map Coordinates: NAD 83, UTM, Zone 19N, Meters
Basemap data from US Geological Survey 7 1/2 minute
Topographic Map Source: MassGIS

TITLE
Calibrated Hydraulic
Conductivity Zones

for Model MMR-10

Layer 2
Final Feasibility Study
Demo 1 Groundwater
Operable Unit

Nantucket{Sound]

[ 2
—————'™ N

AMEC Earth and Environmental, Inc.
Westford, Massachusetts FIGURE

Jmmr/ReportFigs2008/D9S0L/DIS0L_FigA2-7b.pdf A2 7b
GIMMR_COE/Wo0rk2005/D9501/D9501_FigA2-7b.m: -
April 15,2005 ALS JEP JBB




Buzzards|Bay,

(CapelCod|Bay]

Nantucket{Sound]

Impact Area
Groundwater Study Program

LEGEND

Hydraulic Conductivity (ft/day)
EmOo I 23

W 100 ¢ 250
[ 125 260
[0 150 =5 290
777 200 W 350
I 50000

LOCATION MAP

NOTES & SOURCES

Map Coordinates: NAD 83, UTM, Zone 19N, Meters
Basemap data from US Geological Survey 7 1/2 minute
Topographic Map Source: MassGIS

TITLE

Calibrated Hydraulic
Conductivity Zones
for Model MMR-10
Layer 3
Final Feasibility Study
Demo 1 Groundwater
Operable Unit

—— s ﬁ;

AMEC Earth and Environmental, Inc.
Westford, Massachusetts FIGURE

J/mmr/ReportFigs2005/D9501/DI501_FigA2-7c.pdf A2_7C
IMMR_COE/Work2005/D9501/D9501_FigA2-7c.mxd
P JBB

GIMMR_
Apiil 15,2005 ALS JE




Buzzards|Bay,

Nantucket{Sound]

Impact Area
Groundwater Study Program

LEGEND

Hydraulic Conductivity (ft/day)
o (180
Il 10 = 200
W60 [ 210
W 100 © 230
W 120 © | 250
[0 125 260
150 [ 290

Il 50000

LOCATION MAP

NOTES & SOURCES

Map Coordinates: NAD 83, UTM, Zone 19N, Meters
Basemap data from US Geological Survey 7 1/2 minute
Topographic Map Source: MassGIS

TITLE

Calibrated Hydraulic
Conductivity Zones
for Model MMR-10
Layer 4
Final Feasibility Study
Demo 1 Groundwater

Operable Unit

0 2
l_———— "3 {b

AMEC Earth and Environmental, Inc.
Westford, Massachusetts FIGURE

epOrtFigs2005/D9501/D9501_FigA2-7d.pdf A2_7d
GIMMR_COE/Work2005/D9501/D9501_FigA2-7d.mxd
April 15,2005 ALS JEP JBB




= g 4 w| ©
© £ \2 AN
mu _ MM O » yunl.v ol
£ 20 QO O 9 BN =ge T2 <
SN m O © ol 259 Scy =28,
> 2 < & N o wl %% Sox OW=SE g B
i = < el <3z SNS w,dm LR
= 2 = S5 (ol = g £5
I o B z 3l 5c:| |y E2E=55 32| g 4
g 8 2] =02 2
%a& ol 8 o = o3 mmw __m d.WeySN_ww s mS m,m,
zz (82 . o o < ol 223 DET @ = = g5 22
=2 So © = 9 0 23¢ 29o0-0<98 58 2
B g 5] 9 5| €8¢ 552 296 g i#
a2 o 2| £358 2c. WE 8 2%
= = T —_ u s9y
Eo = se T QL £ 0 g 3,
= g L O lfa £2 £33
= £ O 5 5
@ ||z £ o8 [
t . 4% pif
o <2 558

NantucketiSound




Buzzards|Bay,

Nantucket{Sound]

Impact Area
Groundwater Study Program

LEGEND

Hydraulic Conductivity (ft/day)
o 125

N 60 150
I 70 =9 180
777 90 W 200

230

LOCATION MAP

NOTES & SOURCES

Map Coordinates: NAD 83, UTM, Zone 19N, Meters
Basemap data from US Geological Survey 7 1/2 minute
Topographic Map Source: MassGIS

TITLE

Calibrated Hydraulic
Conductivity Zones
for Model MMR-10
Layer 6
Final Feasibility Study
Demo 1 Groundwater
Operable Unit

0 2
l_———— "3 {b

AMEC Earth and Environmental, Inc.

Westford, Massachusetts FIGURE
J:/mmr/ReportFigs2005/D9501/D9501_FigA2-7f.pdf
G:/MMR_COE/Work2005/D9501/D9501_FigA2-7f.mxd A2 - 7f
April 15,2005 ALS JEP JBB




Buzzards|Bay,

(CapelCod|Bay]

Nantucket{Sound]

Impact Area

Groundwater Study Program

LEGEND

Hydraulic Conductivity (ft/day)
ENO 92

I 30 W 125
[ 50 150
B 70 B 200

LOCATION MAP

NOTES & SOURCES

Basemap data from US Geological Survey

Map Coordinates: NAD 83, UTM, Zone 19N, Meters

7 1/2 minute

Topographic Map Source: MassGIS

TITLE

Layer 7

Operable Unit

Calibrated Hydraulic
Conductivity Zones
for Model MMR-10

Final Feasibility Study
Demo 1 Groundwater

0 2

—————— "8

AMEC Earth and Environmental, Inc.
Westford, Massachusetts

‘p

FIGURE

Jmmr/ReportFigs2005/D9501/D9501_Figh2-7g.pdf
GIMMR_COE/MWork2005/D9501/D9501_FigA2-7g.mxd
April 15,2005 ALS JEP JBB

A2-7g




Impact Area
Groundwater Study Program

LEGEND

Hydraulic Conductivity (ft/day)
O Em 70

I 10 W 90
[ 50 7 100
[ 125

LOCATION MAP

O

NOTES & SOURCES

ek

L
e

% 17 i 2
T ) o o b
ey “a < o

AT :
n PSS y;‘,
| ';L’-’ii%:;f*

4 AANHT
RO B et

Map Coordinates: NAD 83, UTM, Zone 19N, Meters
Basemap data from US Geological Survey 7 1/2 minute
Topographic Map Source: MassGIS

ey
T 8

g

TITLE
Calibrated Hydraulic
Conductivity Zones

5 7, §
}-%‘&f
S S

for Model MMR-10

Layer 8
Final Feasibility Study
INantucket{Sound| Demo 1 Groundwater
Operable Unit
——— i ﬁ;

AMEC Earth and Environmental, Inc.
Westford, Massachusetts FIGURE

J/mmr/ReportFigs2005/D9501/D9501_FigA2-7h.pdf A2_7h
MMR_COE/Work2005/D9501/D9501_FigA2-7h.mxd
P JBB

GIMMR_
Apiil 15,2005 ALS JE




Impact Area
@ﬂ E@ Groundwater Study Program

LEGEND

Hydraulic Conductivity (ft/day)
Il 0 W 50

I 30 B 70

LOCATION MAP
=

NOTES & SOURCES
Buzzards|Bayj

Map Coordinates: NAD 83, U one 19N, Meters
Basemap data from US Geological Survey 7 1/2 minute
Topographic Map Source: MassGIS

Calibrated Hydraulic
Conductivity Zones
for Model MMR-10
Layer 9
Final Feasibility Study
Demo 1 Groundwater
Operable Unit

Nantucket{Sound]

AMEC Earth and Environmental, Inc.
Westford, Massachusetts

Jmmr/ReportFigs2005/D950/D9501_FigA2-7i.pdf
GIMMR_COE/Work2005/D9501/D9501_FigA2-7i.mxd
April 15,2005 ALS JEP JBB




Buzzards|Bay,

(CapelCod|Bay]

Nantucket{Sound]

Impact Area

Groundwater Study Program

LEGEND

0o W 30
Il 10 50
. 70

Hydraulic Conductivity (ft/day)

LOCATION MAP

NOTES & SOURCES

Map Coordinates: NAD 83, UTM, Zone 19N, Meters
Basemap data from US Geological Survey 7 1/2 minute
Topographic Map Source: MassGIS

TITLE

Layer 10

Operable Unit

Calibrated Hydraulic
Conductivity Zones
for Model MMR-10

Final Feasibility Study
Demo 1 Groundwater

0 2

l_———— "3

AMEC Earth and Environmental, Inc.
Westford, Massachusetts

‘p

FIGURE

Jmmr/ReportFigs2005/D9501/D9501_FigA2-7j.pdf
GIMMR_COE/Work2005/D9501/D9501_FigA2-7j.mxd
April 15,2005 ALS JEP JBB

A2-7]




Buzzads|Bay,

(CapelCod|Bay]

Nantucket{Sound]

Impact Area
Groundwater Study Program

LEGEND

Hydraulic Conductivity (ft/day)
0

Il 10
[ 30

LOCATION MAP

NOTES & SOURCES

Map Coordinates: NAD 83, , Zone 19N, Meters
Basemap data fi S Geological Survey 7 1/2 minute
Topographic Map Source: MassGIS

Calibrated Hydraulic
Conductivity Zones
for Model MMR-10
Layer 11
Final Feasibility Study
Demo 1 Groundwater
Operable Unit

*
AMEC Earth and Environmental, Inc.

Westford, Massachusetts FIGURE

Jmmr/ReportFigs2008/D9S0L/DIS0L_FigA2-7k.paf
GIMMR_COE/Mo0rk2005/D9501/D9501_FigA2-7k.mxd
April 15,2005 ALS JEP JBB




Impact Area
Groundwater Study Program

LEGEND

+  Well Locations

LOCATION MAP

NOTES & SOURCES

Map Coordinates: NAD 83, UTM, Zone 19N, Meters
Basemap data from US Geological Survey 7 1/2 minute
Topographic Map Source: MassGIS

TITLE

Year 2000 Groundwater
Elevation Targets Considered
in MMR-10 Calibration
Final Feasibility Study
Demo 1 Groundwater
Operable Unit

—— i ()

AMEC Earth and Environmental, Inc. FIGURE

Westford, Massachusetts

J:/mmr/ReportFigs2005/D9501/DI501_FigA2-8.pdf A2-8
GI/MMR_COE/work2005/D9501/D9501_FigA2-8.mxd

April 15,2005 AP JBB




700
[ ¢
6000 A
LA )
£ 50
I *
T
- 4000 “ 4
g "
2 o
€ 4 STATISTIC VALUE
S K .
O 00 o Residual Mean -0.94 ft|
¥ 4 Abs. Res. Mean 1.60 ft
. RMSE 2.19 ft
2000 S RMSE/Range 3.4%| |
w, Range 65.35 ft
> Number 1474
' %)
1000 LM
®
000
000 1000 2000 3000 4000 5000 6000 7000 8000
Observed Head (ft)

Figure A2-9. Observed vs. Computed Year 2000 Groundwater Elevations

MMR-9501



8000

7000
®
<
6000
L (4
-”»
£ 5000 v
9 3 ? .
[¢]
T
© 40(1) 4
(O]
5
o
£ STATISTIC VALUE
O 3000 "
Residual Mean -0.32 ft
Abs. Res. Mean 1.10 ft
RMSE 1.60 ft
2000 RMSE/Range 2.4%
Range 65.35 ft
Number 343
1000
000
000 1000 2000 3000 4000 5000 6000 7000 8000
Observed Head (ft)

Figure A2-10. Observed vs. Computed Year 2000 Groundwater Elevations North and West of
Snake Pond

MMR-9501



Impact Area
¥ Groundwater Study Program

LEGEND

CapejCod|Bay, Groundwater Contours

(Model MMR-10) (2 ft)
[ | RDOX Plume Extent

:] Perchlorate Plume Extent

LOCATION MAP

NOTES & SOURCES

Map Coordinates: NAD 83, UTM, Zone 19N, Meters
Basemap data from US Geological Survey 7 1/2 minute

Buzzards Bay Topographic Map Source: MassGIS

TITLE
Final Calibrated
Watertable Contours
for MMR-10
Final Feasibility Study
Demo 1 Groundwater
Operable Unit

—— s N;
Nantucket{Sound

FIGURE
AMEC Earth and Environmental, Inc.

Westford, Massachusetts

J:/mmr/ReportFigs2005/D9501/D9501_FigA2-11.pdf A2' 1 1
G/MMR_COE/work2005/D9501/D9501_FigA2-11.mxd|

April 15,2005 AP JBB
|




mpact Area
Groundwater Study Program

LEGEND

@ Top-of-Mound Locations

Model or
Measurement Date

Elevation (ft)

Modeled Watertable
Elevation Contours (ft)

LOCATION MAP

2000 Synoptic
68.9 2002 Synoptic

65.3

NOTES & SOURCES

Map Coordinates: NAD 83, UTM, Zone 19N, Meters
Basemap data from US Geological Survey 7 1/2 minute
Topographic Map Source: MassGIS

1998 Synoptic
69.4
TITLE

Correlation of Simulated
and Observed
Top-of-Mound Locations
Final Feasibility Study
Demo 1 Groundwater
Operable Unit

0 500 /)
e Fcct N)

AMEC Earth and Environmental, Inc.
Westford, Massachusetts FIGURE
J:/mmr/ReportFigs2005/D9501/D9501_FigA2-12.pdf A2 - 1 2
Gi/MMR_COE/work2005/D9501/D9501_FigA2-12.mxd
April 15,2005 AP JBB




Impact Area
Groundwater Study Program

LEGEND

@ Pumping Test Wells
Perchlorate Plume Extent

L) N 3 " / ; 7 1O TY RDX Plume Extent

NOTES & SOURCES

Map Coordinates: NAD 83, UTM, Zone 19N, Meters
Basemap data from US Geological Survey 7 1/2 minute
Topographic Map Source: MassGIS

TITLE

Location of Long-term
Pumping Tests Considered
in MMR-10 Calibration
Final Feasibility Study
Demo 1 Groundwater
Operable Unit

4036000-06

H

0 0.5 /
[ \Viiles N;

AMEC Earth and Environmental, Inc. FIGURE

Westford, Massachusetts

J:/mmr/ReportFigs2005/D9501/D9501_FigA2-13.pdf A2_ 13
Gi/MMR_COE/M 0rk2005/D9501/D9501_FigA2-13.mxd
Apil 15,2005 AP JBB

AN ,

2

”av /S:“\’av




o Ow-1
61+ o ow2
OW-3
ow-4
57 OW-5 oL
= O
= 0 OW-6
c
= 0 Mw-91M1
o W
E: 49 MW-91S
© Computed=Observed /
A e
© //
o 3
=}
o
e
(@]
O , M
A 0
! g
LAJO o
L)
0+

Observed Drawdown (ft)

Figure A2-14. Observed vs Computed Drawdown for Long-term Pumping Test at
PW-1.

MMR-9501



ws-lad
O O ws-las
ws-1bd
o ws-1cd
5 7 T o ws-1cs
c
= O ws-1dd
S 6 ws-1ds
% ws-led
O 5 ws-1es
o
O Computed=Observed
>
o
=
@]
@)

0 1 2 3 4 5 6 7 8 9 10

Observed Drawdown (ft)

Figure A2-15. Observed vs Computed Drawdown for Long-term Pumping Test at
WS-1.

MMR-9501



3
ws-2bd
ws-2bs
ws-2cd
0 ws-2cs
gy 0 ws-2dd
N
c 2 ¢ ws2ds
=
o ws-2ed
©
% ws-2es
(@] Computed=Observed f
o 8
9
-
o
£
@)
o f@
S o
0
0 1 2 3

Observed Drawdown (ft)

Figure A2-16. Observed vs Computed Drawdown for Long-term Pumping Test at
WS-2.

MMR-9501



7 , :
ws-3ad
ws-3as f
6 1 ws-3bd
ws-3bs
ws-3cd
= °T O ws-3cs
q\;’ O ws-3dd
% 4 - ¢ ws-3ds
g ws-3ed
©
()] ws-3es
D 3 Computed=Observed
=
o
e
@)
O
1
(@)
7
0 ;.L/
0 1 2 3 4 5 6 7

Observed Drawdown (ft)

Figure A2-17. Observed vs Computed Drawdown for Long-term Pumping Test at
WS-3.

MMR-9501



10 ‘ |
o MWL
7] o =2
° Mw2 5
8T MW-3
e 7+ MW-4
c
= MW-5
§ 6]
o MwW6
:
5 51 o wne
3 /
5 4 11 Computed=Observed | ..,
o 2
e A
S
O 3 f s
2 ;
1
0@
o 1 2 3 4 5 6 7 8 9 10

Observed Drawdown (ft)

Figure A2-18. Observed vs Computed Drawdown for Long-term Pumping Test at
Test Site No. 1.

MMR-9501



12 | [

1-88
il ey
H 2-88 :
o
2B
- o7 2c
\C/ g4 © 2
% o 2E
'g 7T & 2F
‘DE 6 2G
S —— Computed=Observed
)
5 5
£
c 4
@)
3
2
1
0 «

o 1 2 3 4 5 6 7 8 9 10 11 12

Observed Drawdown (ft)

Figure A2-19. Observed vs Computed Drawdown for Long-term Pumping Test at
Test Well 2-88.

MMR-9501



24 | | |
O ws-4ad 1
22 1+ I
ws-4as
20 H
ws-4cd
18 ws-4cs E;
g 16 ws-4dd
S o ws4d
ws-4ds
o 14 11
ke
= O ws-4ed
©
S 12 H
(@] Computed=Observed
°
210
>
3
s 8
O !
5 /{/_
4 :
2
0

O 2 4 6 8 10 12 14 16 18 20 22 24
Observed Drawdown (ft)

Figure A2-20. Observed vs Computed Drawdown for Long-term Pumping Test at
WS-4.

MMR-9501



It L i
| §,/ o/ | mpact Area
| ? sf/ . Groundwater Study Program
A I !
) |l ] iy |
N P —— 4 s/
a @ \/ & \ LEGEND
o / )/ \
| = 4 J ‘

Drain

- Boundary Head

‘MMR B

BuzzardsiBay,

LOCATION MAP

NOTES & SOURCES

Map Coordinates: NAD 83, UTM, Zone 19N, Meters
Basemap data from US Geological Survey 7 1/2 minute
Topographic Map Source: MassGIS

TITLE

Demo 1 Grid and
Boundary Conditions
Final
Feasibility Study
Demo 1 Groundwater
Operable Unit

0 2,000 Vd

] Fcct N

AMEC Earth and Environmental, Inc.

Westford, Massachusetts FIGURE
Jimmr/ReportFigs2005/D9501/D9S01_FigA3-1.pdf A3_ 1
G/MMR_COE/work2005/D9501/D9501_FigA3-1.mxd

April 15,2005 AP DNB




-4 of clay deposits

Buzzards Bay
Moraine Boundary
[

MW-47

®. - T
MW-226 o MW.27 f‘I 4 mpact Area
/ -276 ft & Groundwater Study Program
® MW-308 J
® MW-82 J L4 M.W'7O\\ f LEGEND
’ R ® MW-21 i \\\\ PY EXlStlng
// Monitoring Wells
PY Borings where clay
is encountered
Interpreted extent
o M\ 46 @ MW-69 N p
|

LOCATION MAP

OPENING POND

MW-255
MW320 @9 MW-32 (.
MW-186 MW-33 @ " MW-36

MW.-35 )
MW-175 MW-130—® % MWL
ovw-165 &

MW-240
vw-258 g@ O 301 @ omw-172 M2
P @ VI\W-225 MW-214 MW-162
e
oMW-248  @MW-231

ROD & GUN CLUB o M\W-252
NORTH POND

NOTES & SOURCES

Map Coordinates: NAD 83, UTM, Zone 19N, Meters
Basemap data from US Geological Survey 7 1/2 minute
Topographic Map Source: MassGIS

Estey Rd

TITLE
Interpreted Lateral
Extent of Clay Deposits|
Final
Feasibility Study
Demo 1 Groundwater
Operable Unit

o BB-703
27MW0703

—\

0 1,000 /7
Feet "'>

AMEC Earth and Environmental, Inc. FIGURE

27 MW0707 Westford, Massachusetts
Jimmr/ReportFigs2005/D9501/DIS0L_Figh3-2.pdf A3 - 2
. G:/MMR_COE /work2005/D9501/D9501_FigA3-2.mxd

April 15,2005 AP JBB




BuzzardsiBay,

||||||\||
R

l u|||||||\||\| Sty ||\||||||||||u\ s
|\|uu|||||\||l|\||\||v it m || |||\||\|| T v i
M i T e o
lmmm At T A || u |
b HH mmml i e
lum||||\||m\|||m|l||| m\mmmlm i mmmu\ Tt
pinthin, I umum mmmul uumml\mml A
L 1
A LR
i mmmm T u\m
R 1 TR
Mt R
|||||\||\|| Ity Ml mmm
R TR i
i mmlmm
o |\
Hn R |
nmmmuum\m mnu
mmmn IR
R
mnmml
M m

i
b
i
m i
i
A
iy

s
1\||\mumumum\m mumu\lm
mmmmmm HER mmlm
m i mm i R

i it
Y mmm T
e

|| |
mn b
i W
mmun g
i ||

i L
OB
lm\||llm“m\mununl\n\l T
i |||\||||I|\|| A mlmumum
| R ulm\mmumm
A M ik
R i
At |mlmmumm\unn Ny
i bt o A
o i | B R
Shib B | i
i B it
i |||||u|m|mm||um A
mu.lmu.“ ulunmﬂ iy mmm\
s B ‘
mmumm‘
.mm T
T MO
mlum AT
mm' IR
nn
i ummmu
it \||I|u|l num
n i ittty i
lumml||||\||\|u|m||| i ||||||\|
mmlmn msummn i
nummmu
A MR |
||||I|\|I\|u||
un

e
u\munlm

iy qnm
||| i
mmmu i
||\| &
mum i
i mnum ml um
A iy Y
mnmmumm v mmu mmun
A W B |\||||||\| B
iy mmm i
A sty
TR
Hith

i
i
““““‘“.‘.‘...J.%‘.! it

A
||| it ‘
mmumn |
mmmmu
A |\m|||\
mmmull i

i
HERIRE A\ |
mmm

mmll i

mmu““
||||||I| v
. S t
R mu
i it

mummll
ulmuull
|

mmum
mllu\ul iy mmun
i lulu\n "|'v|

mm\mm
¥ .ummn i
i ||||||||||||\| i
nuuluuuun o
“ |||||||\|uu

‘\
BOUNDAR),

MMR

\

o
mmum\ T
\||||‘|\|‘|I||v

TR Y
i ||m||||||\||u A
ki it
m T R W A
mum\ml ||\||\||||||
i ||||u\m||\m||
um i e
u N
1 N s
i nmmm Y
i

\||||
i T |
lm
||||
mmm
mumu nm
T mn\lm
A \mmnum
|||||\|mn\\ R
i Y b
ul\ul R
i

I|\||\um|
i
M
mlm\lml
ml\lml o
i T o
it i i ||\|||||\
\ mumu A
i mm R
A R R
iy

mu T
\mlmln Ao
i TR B
mmlm.m\l T ||||\||\||
M W Y

\ml ||\\||||\|u A

m\l s mnu\
|n

R i
Imunu T
umu
mmu\m
Al
m u‘l

mmun

i

T
mu

i
um
mumm Y
u\mm
mmm
mnmm

S

R
i

uu ||||||| b

‘ it |||||'l|“|‘|‘|u‘|“

|
ml m\l
mnuum
i ulul\munum\n
W |||||||||\||\|u|
BT
i Immm i
il mu
it |||ul||||\||||m T
||\||\||\||||||u| T muumlmlmlm\
uu R M
mmh AR mmm
mmm R
lmmmml
mmu i
it

i
i mmu
mmmuu
||||\||u|u|||||||
mmu T Y
nmml\
i ulmm\
R mm

i
mmmunm
||||||||
i
iy
T

|\||\||n A,
muumumml\
i u.mmmll h

A
i

mumummumm it au l|||||||\||ul\||| il
uulml\m i AR ||||||||||||n|\|u R uluumuum
i i i u\lmlm u,nu |||| TR
i i o i uunummm Th
T \Imh HH i S i Mt <
|||\||| ummmuul iR, mummnum T i
L, u\mm\mmmum A le\m |\\\\|m||\|l L
R P mmmmm A ummumm AR
| A mm\mlmlml s m AR
|\||\||\u| i T TR i S TR
i A i \mumm W l\mmm HIRHHE i
H B mm R i |\||u|\|||||||||||
lullmuu i A i it i R i
\||\u|||\||||l|\||\||\|| ISR it |\||\|||u\\u|||\|u|m| i mlumm
T lmumum TR R B T
iy uumumml i mummm i i
Hi mmu R lmu\mmuu
ulmlmu ummm T T
s s |||| i u i S
U TR Im\u m iy \||\||\||
||||\|| B A numul iy
mmlmml\m i i
i T

M
i
mmmum
i i
Hhy |||\|| mlml
R it R

st
lmnmm\lml
iy

T
\umum\ m|| |\|| IR,
R \mnumn\m\\mmn i

i
TR
M
IR
AR
Bk
"
R
Hiiti

i
i
i
i

i
i

HURIIHE
W

i
|‘ i
Al
i

I
N
A
it
1
i
1t
A
pittin

A
I
it
AR
i
i
W
e

i

s
i
iy

TR,

it
i
A

¥
!
i
i

i
it
i
i

it iy R i Y
i uulm T mm HHER uumm |||l|m|
T m \u i mvmmn T |\||u\\||| i Hi mm\ i |h|\||
mnmmm nummuu uumuulm\ T T i
R || |\||\|||||||||m\|| i ki mu\lmu iy i
m| luuuml T Y N \mlmmm H uum
BRI il T num R R i ummm
n\unlullnlul\“\u iy umm\n HHHRI Y i unmumuuml\ mummnmm T
(B mmmlmn s R o ||llmmmmlmmu|\|\\| A
i i R l\muuumumm HERRTAR i u\ml
s mul\Iumumllmmm\ iy TR it MY Y Y || mlu
||\||\|||u|||||m ummmmllu\|\||\||| st mmnnmm A T |
T T mmummn\ At Y fr mmummu
ulululunm iR M l|||||||||||n|\|llmlmm lmmmuu i
T I Hi muumuun A ik umumnum ml\munml
R S m\m e |\||uuu|\mu|u|| i mllmnm ||\|m i
i T umlmmullm Bt i |
m\nml\h R mmnmuu i lmmmu i | i s
i s i T |\||\|m|muu|||\|m||\| i
Y o i i W A |||\|M||||||||||||\| | it lmuuu N ||
T m\mmum\l T s ||||u R TR TR
B |||\||\||\u|m\ mmmm i N T ununuumu
RERIE b uumuumm I ummum \mnm i
T wm I mmml T R iy \uuul
I BRI unu mtiniy \mmumllum\l
L m. M R
mmu nmumuumnm THHRT
e I S
u T IR i
ml Y
T RS
A mlullmll
TR

s
a
|||\|I|||| “1““‘
R T
|||\||\||u||| i
mmmmu
T |mu i
i
i
mumu
mm\m

i
T TR
mumuuu
\||| e |||| s
N e || i
l||\||||||m|||\ m |\||um|||||\||
||||||||||m|m Bk it «mmm i
A uulmlmunl\ At lmumm \mmlu AR nml
umlmm M R ummml\ uumu\mmm\ ALY
e umum it i \um\ U s
S K i, i, i |||||||||| uuuummu
mmu\lmuu A nmn\umum |||vuh||\|mmmlmumlmlu i uumml A
uuuumuum |\||\||||||||||||\||\ R i THHRRI e T mm\
e, B S A muumummm LRI ulm
i ||||\| o mu\\umu T mmml i |||
i i A, mmmu ||\||m i ‘ i ||| \||
|||m|u\mmunmu it ml\mum M TR A A R | S
mmlml ulmtuuuuln R |||||u|||||\|m||\ ml\mmml e it | T
mmmmnmnm |||\||\||\| umm ||||||lmummmlm IR mmml nuu mnm Wi
A ||uumul\lmmlml\ A \lm |\||\| e mmll At |\||||m RN s umlmmml
| ST ummunmu iy m\ |\ b e umummmnmm“unm
B T A H it Anpay il i

'Gmpact Area
rou
ndwater Study Progr:
am

LEGEND

Drain

E'eneral
ead Boundary

Eercmorate
lume Extent

R
DX Plume Extent

TOCATION MAP

b, v

NO
TES & SOURCES

Map Coordi
B: ordinate
asemap data irgsm SQD 83, UTM, Z
Topographic Mi:"g)glcai ey 7 1 i
ource: Mas: /2 mint
: MassGIS ute

TITLE

Demo 1
Subregi
gio
Bo::/InoddeI Grid an(;lal
ary Condition
E Final S
Demegsilb"ity Study
o Groundwate
perable Unit r

0
2,000

——
Feet ﬁ;

AMEC
Earth
a .
Westford, M nd Environm
SR , Massachusetts ental, Inc.
eportf
e
,2005 AP DNI ID9501/D9! _FigA3-3.
B Ji 5017;‘”33%
-3.mxd

FIGURE

A3-3




Groundwater Study Program

O Impact Area

£

l.\,
=y

LEGEND

Recharge Rate (in/yr)

|

MMR BOUNDAR )

N

Pocasset Forestaa/e Rd
y
LILY;POND |
4 ORENING POND;

FLAX:POND,

NOTES & SOURCES

ROD & GUN CLUB
NORTH POND

%’?; Map Coordinates: NAD 83, UTM, Zone 19N, Meters
% Basemap data from US Geological Survey 7 1/2 minute
S Topographic Map Source: MassGIS

TITLE

Demo 1 Subregional
Model Calibrated
Recharge Zonation
Final
Feasibility Study
Demo 1 Groundwater

Operable Unit

-

0 0.5
[————— W8

AMEC Earth and Environmental, Inc.
FIGURE

Westford, Massachusetts

JimmiIReponFigs2005/D9501/DS0L Figh3-apdt | AD_A
GJ/MMR_COE/work2005/D9501/D9501_FigA3-4.mxd

April 15,2005 AP JBB




FLAX POND.

ARY

BOUND

MVR:

-
SUCCONSETTE POND.

ENING POND

¥ ROD &GUNCLUB
NORTH POND.

Impact Area
Groundwater Study Program

LEGEND

Hydraulic Conductivity (ft/day)
[k

Bl 35
160

[ 290

I 50000

LOCATION MAP

NOTES & SOURCES

Map Coordinates: NAD 83, UTM, Zone 19N, Meters
Basemap data from US Geological Survey 7 1/2 minute
Topographic Map Source: MassGIS

TITLE

Demo 1 Subregional Model
Calibrated Hydraulic
Conductivity Zonation

Layer 1
Final Feasibility Study
Demo 1 Groundwater
Operable Unit

0 05 rd
] Viles N
AMEC Earth and Environmental, Inc.
Westford, Massachusetts FIGURE
J:/mmr/ReportFigs2005/D9501/D9501_FigA3-5a.pdf
G:/MMrRiegOOEI\IlgarkZODSIDSSO]IDQSOlilFlgAZ!-S;mxd A3-5a
April 15,2005 ALS JEP JBB




Impact Area
Groundwater Study Program

LEGEND

,Q’E Hydraulic Conductivity (ft/day)
é B 1 W 120
—3 B 35 160
g B 75 I 290

i UccoNsETTE Pond I 50000

LOCATION MAP

ENING POND

T~

ROD & GUN CLUB
NORTH POND.

NOTES & SOURCES

Map Coordinates: NAD 83, UTM, Zone 19N, Meters
Basemap data from US Geological Survey 7 1/2 minute
Topographic Map Source: MassGIS

TITLE

Demo 1 Subregional Model
Calibrated Hydraulic
Conductivity Zonation

Layer 2
Final Feasibility Study
Demo 1 Groundwater
Operable Unit

0 0.5
[——— V™ {;

AMEC Earth and Environmental, Inc.

Westford, Massachusetts FIGURE

J/mmr/ReportFigs2005/D9501/D9501_FigA3-5b.pdf A3_5b
GIMMR_COE/MWork2005/D9501/D9501_FigA3-5b.mxd
April 15,2005 ALS JEP JBB




AR %

BOUND

MVR:

-
SUCCONSETTE POND

ROD & GUN CLUB
NORTH POND.

Impact Area
Groundwater Study Program

LEGEND

Hydraulic Conductivity (ft/day)
1 W 120
Il 35 160
B 75 7 290

I 50000

LOCATION MAP

NOTES & SOURCES

Map Coordinates: NAD 83, UTM, Zone 19N, Meters
Basemap data from US Geological Survey 7 1/2 minute
Topographic Map Source: MassGIS

TITLE

Demo 1 Subregional Model
Calibrated Hydraulic
Conductivity Zonation
Layer 3
Final Feasibility Study
Demo 1 Groundwater
Operable Unit

0 05 rd
el Viles N
AMEC Earth and Environmental, Inc.
Westford, Massachusetts FIGURE
J:/mmr/ReportFigs2005/D9501/D9501_FigA3-5c.pdf
G:/MMR_COE/Work2005/D9501/D9501_FigA3-5c.mxd A3-5C
April 15,2005 ALS JEP JBB




Impact Area
Groundwater Study Program

LEGEND
5; Hydraulic Conductivity (ft/day)
<
g 1 120
—8 B 35 160
x T B 75 290
=

-
SUCCONSETTE POND

&
H
£
£
&
S

%se/

Ocy Ry

ING POND

ROD & GUN CLUB
NORTH POND.

NOTES & SOURCES

Map Coordinates: NAD 83, UTM, Zone 19N, Meters
Basemap data from US Geological Survey 7 1/2 minute
Topographic Map Source: MassGIS

¢

TITLE

Demo 1 Subregional Model
Calibrated Hydraulic
Conductivity Zonation
Layer 4
Final Feasibility Study
Demo 1 Groundwater
Operable Unit

[ 0.5
——— '8 N

AMEC Earth and Environmental, Inc.

Westford, Massachusetts FIGURE
J/mmiReportFigs2005/D9501/D9501_FigA3-5d.pdf
G:/MMR_COE/work2005/D9501/D9501_FigA3-5d.mxd A3-5d
April 15,2005 AP




BuzzardsiBay;

AN

Pocasset Foresiggje Rd

Estey Rd

Impact Area
Groundwater Study Program

LEGEND

Hydraulic Conductivity (ft/day)
1 120
Il 35 160
w75 194

| LOCATION MAP

NOTES & SOURCES

Map Coordinates: NAD 83, UTM, Zone 19N, Meters
Basemap data from US Geological Survey 7 1/2 minute
Topographic Map Source: MassGIS

TITLE

Demo 1 Subregional Model
Calibrated Hydraulic
Conductivity Zonation
Layer 5
Final Feasiblity Study
Demo 1 Groundwater
Operable Unit

0 05 /
] Viles N
AMEC Earth and Environmental, Inc.
Westford, Massachusetts FIGURE
J:/mmi/ReportFigs2005/D9501/DI501_FigA3-5e.pdf
G:/MMR_COE/work2005/D9501/D9501_FigA3-5e.mxd A3-5€'
April 15,2005 AP




Impact Area
Groundwater Study Program

LEGEND

Hydraulic Conductivity (ft/day)
Bl 35 120

w75 160
194
| LOCATION MAP

T Al %

BuzzardsiBay;

Pocasset Foresiggje Rd

ORENING PON

P
Ocass
i Foesig, R
o

AN

Estey Rd

NOTES & SOURCES

o
@
' o) Map Coordinates: NAD 83, UTM, Zone 19N, Meters
HH Basemap data from US Geological Survey 7 1/2 minute
& Topographic Map Source: MassGIS
5
TITLE

Demo 1 Subregional Model
Calibrated Hydraulic
Conductivity Zonation
Layer 6
Final Feasibility Study
Demo 1 Groundwater
Operable Unit

Pew Ry

[ 05 /
[——— "= N

AMEC Earth and Environmental, Inc.
Westford, Massachusetts FIGURE
J:/mmr/ReportFigs2005/D9501/DI501_FigA3-5f.pdf
G:/MMR_COE/work2005/D9501/D9501_FigA3-5f.mxd A3'5f

April 15,2005 AP




&

¢
Buzzards\Bay)

ROD & GUN,CLUB,
NORTH POND

ORENING POND

Impact Area
Groundwater Study Program

LEGEND

Hydraulic Conductivity (ft/day)
Il 10 W 75
N 60 W 120

160

LOCATION MAP

NOTES & SOURCES

Map Coordinates: NAD 83, UTM, Zone 19N, Meters
Basemap data from US Geological Survey 7 1/2 minute
Topographic Map Source: MassGIS

TITLE

Demo 1 Subregional Model
Calibrated Hydraulic
Conductivity Zonation
Layer 7
Final Feasibility Study
Demo 1 Groundwater
Operable Unit

0 05

[—— V% N
AMEC Earth and Environmental, Inc.
Westford, Massachusetts FIGURE

Jmmr/ReportFigs2005/D9501/D9501_FigA3-5g. pdf A3 5
G/MMR_COE/work2005/D9501/D9501_FigA3-5g.mxd = g
April 15,2005 AP




&

0'.
Bzt B

Ay
\

|

MMR BOUNDAR )

Pocasset Foresigae gy

Tank 4y

Impact Area
Groundwater Study Program

LEGEND

Hydraulic Conductivity (ft/day)
Il 0.5 B 60

N 10 W 75
[ 40 W 120
160

NOTES & SOURCES

Map Coordinates: NAD 83, UTM, Zone 19N, Meters
Basemap data from US Geological Survey 7 1/2 minute
Topographic Map Source: MassGIS

TITLE

Demo 1 Subregional Model
Calibrated Hydraulic
Conductivity Zonation
Layer 8
Final Feasibility Study
Demo 1 Groundwater
Operable Unit

0 05 /
[—— I8 N;

AMEC Earth and Environmental, Inc.

Westford, Massachusetts FIGURE

Jmmr/ReportFigs2005/D9501/D9501_FigA3-5h.pdf A3 5h
G/MMR_COE/work2005/D9501/D9501_FigA3-5h.mxd -
Apil 15, 2005 AP




N

BuzzardsiBay;

FLAX'P

OUNDAR)

|

MMR'B

A Impact Area
¥ Groundwater Study Program

LEGEND

Hydraulic Conductivity (ft/day)
Il 0.5 W 50

Il 10 W 60
40 90
120

LOCATION MAP

NOTES & SOURCES

Map Coordinates: NAD 83, UTM, Zone 19N, Meters
Basemap data from US Geological Survey 7 1/2 minute
Topographic Map Source: MassGIS

TITLE

Demo 1 Subregional Model
Calibrated Hydraulic
Conductivity Zonation
Layer 9
Final Feasibility Study
Demo 1 Groundwater
Operable Unit

0 0.5
[—— ——— W% (;

AMEC Earth and Environmental, Inc.

Westford, Massachusetts FIGURE

J/mmr/ReportFigs2005/D9501/DI501_FigA3-5i.pdf A3 5
G/MMR_COE/work2005/D9501/D9501_FigA3-5i.mxd -ol
April 15,2005 AP




N

BuzzardsiBay;

FLAX'P

OUNDAR)

|

MMR'B

Impact Area
Groundwater Study Program

LEGEND

Hydraulic Conductivity (ft/day)
Il 0.5 B 50

Il 10 W 60
40 90
120

NOTES & SOURCES

Map Coordinates: NAD 83, UTM, Zone 19N, Meters
Basemap data from US Geological Survey 7 1/2 minute
Topographic Map Source: MassGIS

TITLE

Demo 1 Subregional Model
Calibrated Hydraulic
Conductivity Zones

Layer 10

Final Feasibility Study
Demo 1 Groundwater
Operable Unit

0 0.5
[—— ——— W% (;

AMEC Earth and Environmental, Inc.
Westford, Massachusetts FIGURE

J/mmr/ReportFigs2005/D9501/DI501_FigA3-5j.pdf A3 5
G/MMR_COE/work2005/D9501/D9501_FigA3-5j.mxd - J
April 15,2005 AP




Impact Area
Groundwater Study Program

LEGEND

Hydraulic Conductivity (ft/day)
Il 10 W 50
[0 40 W 90
125

'SUCCONSETTE POND

Pocasset Forestdale gy

ORENING ROND.

ROD & GUN,CLUB,
NORTH POND

NOTES & SOURCES

Map Coordinates: NAD 83, UTM, Zone 19N, Meters
Basemap data from US Geological Survey 7 1/2 minute
Topographic Map Source: MassGIS

TITLE

Demo 1 Subregional Model
Calibrated Hydraulic
Conductivity Zonation
Layer 11
Final Feasibility Study
Demo 1 Groundwater
Operable Unit

0 0.5
el Viles N

AMEC Earth and Environmental, Inc.

Westford, Massachusetts FIGURE
J/mmiReportFigs2005/D9501/DI501_FigA3-5k.pdf
G:/MMR_COE/work2005/D9501/D9501_FigA3-5k.mxd A3 _5 k
April 15,2005 AP




FUAXPOND

SUCCONSETTE POND

e

%

ORENING POND

Impact Area
Groundwater Study Program

LEGEND

Hydraulic Conductivity (ft/day)
Il 10

[ 40
. 90
w125

LOCATION MAP

NOTES & SOURCES

Map Coordinates: NAD 83, UTM, Zone 19N, Meters
Basemap data from US Geological Survey 7 1/2 minute
Topographic Map Source: MassGIS

TITLE

Demo 1 Subregional Model
Calibrated Hydraulic
Conductivity Zonation

Layer 12
Final Feasibility Study
Demo 1 Groundwater
Operable Unit

0 0.5
[—— V¥ N

AMEC Earth and Environmental, Inc.

Westford, Massachusetts FIGURE
J/mmiReportFigs2008/D9501/DI501_FigA3-51.pdf A3 5|
G:/MMR_COE/work2005/D9501/D9501_FigA3-51.mxd =
April 15,2005 AP




FUAXPOND.

SUCCONSETTE POND

ORENING ROND.

Impact Area
Groundwater Study Program

LEGEND

Hydraulic Conductivity (ft/day)
[0 40 B 70

I 50 W 125

[ 200

LOCATION MAP

NOTES & SOURCES

Map Coordinates: NAD 83, UTM, Zone 19N, Meters
Basemap data from US Geological Survey 7 1/2 minute
Topographic Map Source: MassGIS

TITLE

Demo 1 Subregional Model
Calibrated Hydraulic
Conductivity Zonation
Layer 13
Final Feasibility Study
Demo 1 Groundwater
Operable Unit

0 0.5
[—— 8 N

AMEC Earth and Environmental, Inc.

Westford, Massachusetts FIGURE
J/mmi/ReportFigs2005/D9501/DI501_FigA3-5m.pdf
G:/MMR_COE/work2005/D9501/D9501_FigA3-5m.mxd A3 -5 m
April 15,2005 AP




Impact Area
Groundwater Study Program

LEGEND

Hydraulic Conductivity (ft/day)
Il 05 W 70

Il 40 W 125
[ 50 B 200

&

0 3.
'
BuzzardsiBay;
e,

f
& ;

& P
Pocasset Forestdale py

LOCATION MAP

ORENING POND

L)
T
¥
¥
T
[

L
T

i

v

NOTES & SOURCES

NORTH POND
Map Coordinates: NAD 83, UTM, Zone 19N, Meters
Basemap data from US Geological Survey 7 1/2 minute

Topographic Map Source: MassGIS

TITLE

Demo 1 Subregional Model
Calibrated Hydraulic
Conductivity Zonation

Layer 14
Final Feasibility Study
Demo 1 Groundwater
Operable Unit

0 0.5
[—— 8 N

AMEC Earth and Environmental, Inc.
Westford, Massachusetts FIGURE

Jmmr/ReportFigs2005/D9501/D9501_FigA3-5n.pdf A3 5
G/MMR_COE/work2005/D9501/D9501_FigA3-5n.mxd -on

April 15,2005 AP




Impact Area
Groundwater Study Program

LEGEND
| 5: Hydraulic Conductivity (f/day)
é I 13 W 50
—3 25 W 60
. 90
-
’ LOCATION MAP
%/oq‘"?ﬂ

Pocasset Forestdale gy

ORENING ROND.

. foure 28
MMR'B

FUAXPOND.

NOTES & SOURCES

Map Coordinates: NAD 83, UTM, Zone 19N, Meters
Basemap data from US Geological Survey 7 1/2 minute
Topographic Map Source: MassGIS

TITLE

Demo 1 Subregional Model
Calibrated Hydraulic
Conductivity Zonation

Layer 15
Final Feasibility Study
Demo 1 Groundwater

Operable Unit
0 0.5
[—— V% N
AMEC Earth and Environmental, Inc.
Westford, Massachusetts FIGURE
S e, |A3-50

April 15,2005 AP




Impact Area
Groundwater Study Program

LEGEND

Hydraulic Conductivity (ft/day)
1

Il 25

|

MMR'BOUNDAR)

LOCATION MAP
.

Pocasset Forestdale Rd.

(ORENING ROND!

FUAX(POND.

NORTH ROND) NOTES & SOURCES

Map Coordinates: NAD 83, UTM, Zone 19N, Meters
Basemap data from US Geological Survey 7 1/2 minute
Topographic Map Source: MassGIS

TITLE

Demo 1 Subregional Model
Calibrated Hydraulic
Conductivity Zonation
Layer 16
Final Feasibility Study
Demo 1 Groundwater
Operable Unit

0 0.5

] Viile's N
AMEC Earth and Environmental, Inc.

Westford, Massachusetts FIGURE
J:/mmi/ReportFigs2005/D9501/D9501_FigA3-5p.pdf
G:/MMR_COE/work2005/D9501/D9501_FigA3-5p.mxd A3 = 5 p

April 15,2005 AP




FIUAX(POND.

f
64
7

&

ROD.& GUN,CLUB,
NORTH ROND]

A

QS
)
S

-
SUCCONSETTE POND

&
H
£
£
&
S

Pocasset Forestdale Rd.
w

ORENING POND

Impact Area
Groundwater Study Program

LEGEND

Hydraulic Conductivity (ft/day)
N 1 . 13

[ 25

LOCATION MAP

NOTES & SOURCES

Map Coordinates: NAD 83, UTM, Zone 19N, Meters
Basemap data from US Geological Survey 7 1/2 minute
Topographic Map Source: MassGIS

TITLE

Demo 1 Subregional Model
Calibrated Hydraulic
Conductivity Zonation
Layer 17
Final Feasiblity Study
Demo 1 Groundwater
Operable Unit

[ 0.5
——— '8 N

AMEC Earth and Environmental, Inc.

Westford, Massachusetts FIGURE
J/mmiiReportFigs2005/D9501/DI501_FigA3-5q.pdf
G:/MMR_COE/work2005/D9501/D9501_FigA3-5q.mxd A3-5q
April 15, 2005 AP




Frank
Flax North Pew Perkins Demo1 E

Rd. Kettle
Pond Pond Rd. Elevation

(Feet NGVD)

40
160 ft/day
> 194 ft/day
120 ft/day 5 0
g 160ft/day |
9
10 120 ft/d ay
90 ft/day Bl —-40
12 90 ft/day
40 ft/day 13 —
50 ft/day 14 (Oftlday | oj
15 50 ft/day
-100

Figure A3-6. East-West Cross-Section Through Final Calibrated Hydraulic Conductivity Zonation

MMR-9501



Impact Area

o

Pew Ry

Pew Rd

g

Frank PerkinsRd

Cey,
logy
Rer

OPENING,POND

Groundwater Study Program

LEGEND

RDX Plume Extent
Perchlorate Plume Extent

30 Year Particle Tracks

from the Kettle Bottom

50 Year Particle Tracks from
the Downgradient Kettle Flank

Modeled Watertable
Contours (2 ft)

NOTES & SOURCES

Map Coordinates: NAD 83, UTM, Zone 19N, Meters
Basemap data from US Geological Survey 7 1/2 minute
Topographic Map Source: MassGIS

TITLE

Comparison of 30 Year
and 50 Year Forward
Particle Tracks from the
Demo 1 Kettle Depression
Final Feasibility Study
Demo 1 Groundwater
Operable Unit

Feet

0 1,000

AMEC Earth and Environmental, Inc. FIGURE

Westford, Massachusetts
A3-7

J/mmr/ReportFigs2005/D9501/DI501_FigA3-7.pdf

G/MMR_CO ID9501/DY501_FigA3-7.mxd
April 15,2005 AP JBB




Frank
wW Pew Perkins Demo 1 E

Rd: Kettle
! Elevation

(Feet NGVD)

Interpreted plume Extent

-100

Figure A3-8. East-West Cross-section of 50 Year Forward Particle Tracks from Kettle Area

MMR-9501



70

*
60
50
*
=40
=
£
530 STATISTIC VALUE
E Residual Mean -0.64
© Abs. Res. Mean 0.90
' RMSE 1.26
20 . RMSE/Range 1.94%
Number 159
10 '
0
0 10 20 K| 40 50 60 70

Observed Head (ft)

Figure A3-9. Observed vs. Computed Year 2000 Groundwater Elevations for the Demo 1
Subregional Model

MMR-9501



0.0030

0.0025

0.0020

0.0015

0.0010

Horizontal Hydraulic Gradient (ft/ft)

0.0005

0.0000

MMR-9501

—e— Observed l
—= Computed
Note: observed gradients
calculated using synoptic
groundwater elevations
collected on May 19, 2003.
I I I I
Kettle to MW-77 FPR to Pew Rd
MW-77 to FPR Pew Rd to Toe

Figure A3-10. Observed vs. ComputedHuorizontal Hydraulic Gradients.




ARy

MVR BOUND

|

Impact Area
Groundwater Study Program

LEGEND

[ ] RDXPlume Extent
[ | Perchlorate Plume Extent

Modeled Watertable
Contours (2ft)

D Subregional Model Boundary

LOCATION MAP
N

NOTES & SOURCES

Map Coordinates: NAD 83, UTM, Zone 19N, Meters
Basemap data from US Geological Survey 7 1/2 minute
Topographic Map Source: MassGIS

TITLE
Final Calibrated Watertable
Contours for the Demo 1
Subregional Model
Final Feasibility Study
Demo 1 Groundwater
Operable Unit

0 0.5 Vd
] iles N;

AMEC Earth and Environmental, Inc.
FIGURE

Westford, Massachusetts

J:/mmr/ReportFigs2005/D9501/DI501_FigA3-11.pdf
GJ/MMR_COE/Work2005/D9501/D9501_FigA3-11.mxd A3-11

April 15,2005 AP JBB




Impact Area
Groundwater Study Program

LEGEND

RDX Source Zone

Low-level Perchlorate
Source Zone

’ High-level Perchlorate
v

Source ZoneFinal
Topographic
Elevation Contours*

AN Treeline
' Wet Area

*In Feet Above Mean Sea Level

LOCATION MAP

NOTES & SOURCES

Basemap data from US Geological Survey 7 1/2 minute
Topographic Maps. Source: MassGIS
Contours from TF Moran Surveyors, 2000

TITLE

Calibrated Source Zones for
Perchlorate and RDX within
Demo 1 Kettle Depression

Final Feasiblity Study
Demo 1 Groundwater
Operable Unit

0 150
et N

AMEC Earth & Environmental, Inc.
Westford, Massachusetts FIGURE

G:/MMR_COE/work2005/D9501/D9501/FigA3-12.mxd A3_ 1 2
JMMR/ReportFigs2005/D9501/D9501_FigA3-12.pdf
April 15, 2005 KEA JBB




10000 ;

1000 5

—®— |nner Perchlorate Source Zone

100 : —e— Quter Perchlorate Source Zone

—4&— RDX Source Zone

Concentration, ug/L

AAAAAAAAAAAAA i_m
VvV VvV VvV V vV vV VvV Vv vV VvV VvV VvV V

1949 1958 1967 1976 1985 1994 2003
Date
Figure A3-13. Calibrated RDX and Perchlorate Source Loading Histories.

MMR-9501



Impact Area
Groundwater Study Program

SUCCONSETTE POND

LEGEND

Observed Concentration
Contours

-~ s
S~

Model Computed Concentrations
0.35- 1.00 ppb

) ) 1.01- 4.00 ppb
\ = /
N x / 4.01 - 18.00 ppb
/ N
N / y S \ 18.01 - 100.00 ppb
( Y, / / N N\ ‘ I 100.01 - 500.00 ppb
I \ N \

/s
/S
g
Ty
"0 Ry

s &
s
g

LOCATION MAP
\ 15

Pocasset Forestgae gy

“ ‘ 0.35 pp

OPENING POND

. ‘ NOTES & SOURCES

Map Coordinates: NAD 83, UTM, Zone 19N, Meters
[ Oassg / Basemap data from US Geological Survey 7 1/2 minute
/ restttgq 2
/ / — . ”

Topographic Map Source: MassGIS
|
ROD & GUN CLUB/

NORTH POND//

| ] , TITLE

— Comparison of
) ‘ \ Observed vs Computed
- \ ' Perchlorate Plume Extent

Layer 1
Final

) \ Feasibility Study
‘ | Demo 1 Groundwater
\ / ‘ Operable Unit

Pew Ry
)

& 0 1,000 /
H Feet ;

\

/ AMEC Earth and Environmental, Inc.
/ / Westford, Massachusetts

| / / FIGURE

- ‘ — J/mmr/ReportFigs2005/D9501/D9501_FigA3-14a pdf

GIMMR_COE/Work2005/D9501/D9501_FigA3-14a.mxd
April 15,2005 ALS JEP JBB




SUCCONSETTE POND

Impact Area
Groundwater Study Program

LEGEND

ROD & GUN CLUB
NORTH POND/
/

OPENING POND

Observed Concentration
Contours

Model Computed Concentrations
0.35- 1.00 ppb

1.01- 4.00 ppb
4.01 - 18.00 ppb
18.01 - 100.00 ppb

I 100.01 - 500.00 ppb

LOCATION MAP

NOTES & SOURCES

Map Coordinates: NAD 83, UTM, Zone 19N, Meters
Basemap data from US Geological Survey 7 1/2 minute
Topographic Map Source: MassGIS

TITLE

Comparison of
Observed vs Computed
Perchlorate Plume Extent

Layer 2
Final
Feasibility Study
Demo 1 Groundwater
Operable Unit

0 1,000 Vd
Feet N;

AMEC Earth and Environmental, Inc.
Westford, Massachusetts FIGURE

JImmr/ReportFigs2005/D9501/D9501_FigA3-14b.pdf
GIMMR_COE/Work2005/D9501/D9501_FigA3-14b.mxd
April 15,2005 ALS JEP JBB




SUCCONSETTE POND

Impact Area
Groundwater Study Program

LEGEND

ROD & GUNCLUB
NORTH POND //

Pew Ry

Pocasset Forestgae gy
i N

OPENING POND

Observed Concentration
Contours

Model Computed Concentrations
0.35- 1.00 ppb

1.01- 4.00 ppb
4.01 - 18.00 ppb
18.01 - 100.00 ppb

I 100.01 - 500.00 ppb

NOTES & SOURCES

Map Coordinates: NAD 83, UTM, Zone 19N, Meters
Basemap data from US Geological Survey 7 1/2 minute
Topographic Map Source: MassGIS

TITLE

Comparison of
Observed vs Computed
Perchlorate Plume Extent

Layer 3

Final
Feasibility Study
Demo 1 Groundwater
Operable Unit

0 1,000 Vd
Feet N;

AMEC Earth and Environmental, Inc.

Westford, Massachusetts FIGURE

A3-14c

JImmi/ReportFigs2005/D9501/D9501_FigA3-14c.pdf
GJ/MMR_COE/Work2005/D9501/D9501_FigA3-14c.mxd

April 15,2005 ALS JEP JBB




Ty Impact Area
Groundwater Study Program

SUCCONSETTE POND

NORTH POND /

ROD & GUN CLUB /

OPENING POND

.

LEGEND

Observed Concentration
Contours

Model Computed Concentrations
0.35- 1.00 ppb

1.01- 4.00 ppb

4.01 - 18.00 ppb

[ 18.01 - 100.00 ppb
I 100.01 - 500.00 ppb

LOCATION MAP

NOTES & SOURCES

Map Coordinates: NAD 83, UTM, Zone 19N, Meters
Basemap data from US Geological Survey 7 1/2 minute
Topographic Map Source: MassGIS

TITLE

Comparison of
Observed vs Computed
Perchlorate Plume Extent

Layer 4
Final
Feasibilty Study
Demo 1 Groundwater
Operable Unit

0 1,000 /
Feet ;

AMEC Earth and Environmental, Inc.
Westford, Massachusetts FIGURE

JImmiiReportFigs2005/D9I501/D9501_FigA3-L4d pdf
GIMMR_COE/Work2005/D9501/D9501_FigA3-14d.mxd A3 1 4 d
April 15,2005 ALS JEP JBB




Ty Impact Area
& Groundwater Study Program

N SUCCONSETTE POND
SN
. LEGEND

[ Observed Concentration
/ / Contours

Model Computed Concentrations
0.35- 1.00 ppb

1.01- 4.00 ppb
4,01 - 18.00 ppb
[ 18.01-100.00 ppb

I :00.01 - 500.00 ppb

OPENING POND

NOTES & SOURCES

Map Coordinates: NAD 83, UTM, Zone 19N, Meters
Basemap data from US Geological Survey 7 1/2 minute
Topographic Map Source: MassGIS

TITLE

P — Comparison of
— S~ ; / ’ Observed vs Computed
\ Perchlorate Plume Extent
) / Layer 5
) Final

Feasibilty Study
\ Demo 1 Groundwater

Operable Unit

d,

o 0 1,000 Pe
Fet B

AN

Turpem/ne Re

AMEC Earth and Environmental, Inc.
Westford, Massachusetts FIGURE

JImmriReportFigs2005/D9501/D9501_FigA3-14e pdf 3
GIMMR_COE/MWork2005/D9501/D9501_FigA3-1de.mxd A 14e
BB

April 15, 2005 ALS JEP




Oy Impact Area

OPENING POND

SUCCONSETTE POND

K3
@
£
g
IS5

1

N\

Groundwater Study Program

LEGEND

Observed Concentration
Contours

Model Computed Concentrations
0.35- 1.00 ppb

1.01- 4.00 ppb

4.01 - 18.00 ppb

[ 18.01 - 100.00 ppb

I 100.01 - 500.00 ppb

NOTES & SOURCES

Map Coordinates: NAD 83, UTM, Zone 19N, Meters
Basemap data from US Geological Survey 7 1/2 minute
Topographic Map Source: MassGIS

TITLE

Comparison of
Observed vs Computed
Perchlorate Plume Extent
Layer 6
Final
Feasibility Study
Demo 1 Groundwater

Operable Unit

0 1,000 /
Fet WP

AMEC Earth and Environmental, Inc.
Westford, Massachusetts FIGURE

JmmifReportFigs2005/D9501/D9501_FigA3-141.pdf A3 1 4
G/MMR_COE/Work2005/D9501/D9501_FigA3-14f.mxd

Apil 15,2005 ALS JEP JBB




Impact Area
Groundwater Study Program

SUCCONSETTE POND

NORTH POND//

ROD & GUN CLUB /

OPENING POND

K3
@
g
g |
g
IS5

]

N

LEGEND

Observed Concentration
Contours

Model Computed Concentrations
0.35- 1.00 ppb

1.01- 4.00 ppb

4.01 - 18.00 ppb

[ 18.01 - 100.00 ppb
I 100.01 - 500.00 ppb

LOCATION MA|

NOTES & SOURCES

Map Coordinates: NAD 83, UTM, Zone 19N, Meters
Basemap data from US Geological Survey 7 1/2 minute
Topographic Map Source: MassGIS

TITLE

Comparison of
Observed vs Computed
Perchlorate Plume Extent
Layer 7
Final

Feasibility Study
Demo 1 Groundwater
Operable Unit

0 1,000 /
Fet WP

AMEC Earth and Environmental, Inc.
Westford, Massachusetts FIGURE

JImmr/ReportFigs2005/D9501/D9501_FigA3-14g.pdf
GIMMR_COE/Work2005/D9501/D9501_FigA3-14g.mxd| A3 14
April 15,2005 ALS JEP JBB




Oy Impact Area

ROD & GUN CLUB
NORTH POND //

Pocasset Forestdaje ry

OPENING POND

/
2
/

SUCCONSETTE POND

\

Y
-3
@
<
g |
&
g )
IS

Groundwater Study Program

LEGEND

Observed Concentration
Contours

Model Computed Concentrations
0.35- 1.00 ppb

1.01- 4.00 ppb

4.01 - 18.00 ppb

18.01 - 100.00 ppb

I 100.01 - 500.00 ppb

LOCATION MAP

NOTES & SOURCES

Map Coordinates: NAD 83, UTM, Zone 19N, Meters
Basemap data from US Geological Survey 7 1/2 minute
Topographic Map Source: MassGIS

TITLE

Comparison of
Observed vs Computed
Perchlorate Plume Extent
Layer 8
Final
Feasibility Study
Demo 1 Groundwater
Operable Unit

0 1,000 Vd
Feet ;

AMEC Earth and Environmental, Inc.
Westford, Massachusetts FIGURE

JImmr/ReportFigs2005/D9501/D9501_FigA3-14h pdf
GIMMR_COE/Work5/D9501/D9501_FigA3-14h.mxd A3 14

Apil 15,2005 ALS JEP JBB




o Impact Area
Groundwater Study Program

SUCCONSETTE POND

ROD & GUN CLUB
NORTHPOND /

. Pew Ry

Pocasset Fores

dale Ry

OPENING POND

Ty
- ey, o

LEGEND

Observed Concentration
Contours

Model Computed Concentrations
0.35- 1.00 ppb

1.01- 4.00 ppb

4.01 - 18.00 ppb

18.01 - 100.00 ppb

I 100.01 - 500.00 ppb

LOCATION MAP
——

NOTES & SOURCES

Map Coordinates: NAD 83, UTM, Zone 19N, Meters
Basemap data from US Geological Survey 7 1/2 minute
Topographic Map Source: MassGIS

TITLE

Comparison of
Observed vs Computed
Perchlorate Plume Extent

Layer 9
Final
Feasibility Study
Demo 1 Groundwater
Operable Unit

0 1,000 /
Feet ;

AMEC Earth and Environmental, Inc.
Westford, Massachusetts FIGURE

JImmr/ReportFigs2005/D9501/D9501_FigA3-14i.pdf
GIMMR_COE/Work2005/D9501/D9501_FigA3-14i.mxd A3 14|

April 15,2005 ALS JEP JBB




o Impact Area
Groundwater Study Program

ROD & GUNCLUB
NORTH POND /

Pocasset Forestdaje ry

. Pew Ry

SUCCONSETTE POND

OPENING POND

Ty
- ey, o

LEGEND

Observed Concentration
Contours

Model Computed Concentrations
0.35- 1.00 ppb

1.01- 4.00 ppb

4.01 - 18.00 ppb

18.01 - 100.00 ppb

I 100.01 - 500.00 ppb

NOTES & SOURCES

Map Coordinates: NAD 83, UTM, Zone 19N, Meters
Basemap data from US Geological Survey 7 1/2 minute
Topographic Map Source: MassGIS

TITLE

Comparison of
Observed vs Computed
Perchlorate Plume Extent
Layer 10
Final
Feasibility Study
Demo 1 Groundwater
Operable Unit

0 1,000 /
Feet ;

AMEC Earth and Environmental, Inc.
Westford, Massachusetts FIGURE

JImmr/ReportFigs2005/D9501/DIS01_FigA3-14].pof H
GMMR_COE/Work2005/D9501/D9501_FigA3-14j.mxd A 4]

Apil 15,2005 ALS JEP JBB




Impact Area

» Groundwater Study Program

ROD & GUN CLUB
NORTHPOND  /

Pew Ry

Pocasset Forestdaje ry

OPENING POND

SUCCONSETTE POND

Ty
- ey, o

LEGEND

Observed Concentration
Contours

Model Computed Concentrations
0.35- 1.00 ppb

1.01- 4.00 ppb

4.01 - 18.00 ppb

18.01 - 100.00 ppb

I :00.01 - 500.00 ppb

LOCATION MAP
—————

NOTES & SOURCES

Map Coordinates: NAD 83, UTM, Zone 19N, Meters
Basemap data from US Geological Survey 7 1/2 minute
Topographic Map Source: MassGIS

TITLE

Comparison of
Observed vs Computed
Perchlorate Plume Extent
Layer 11
Final
Feasibility Study
Demo 1 Groundwater
Operable Unit

0 1,000 /
Feet ;

AMEC Earth and Environmental, Inc.
Westford, Massachusetts FIGURE

JImmr/ReportFigs2005/D9S01/DIS0L_FigA3-14k.pell
GMMR_COE/Work2005/D9501/D9501_FigA3-14k.mxd

Apiil 15,2005 ALS JEP JBB




Impact Area
Groundwater Study Program

SUCCONSETTE POND
LEGEND

1
\
1
|
1
\
) / Observed Concentration
| Contours
1 ——
/
1

o
3 .
/ e/ Model Computed Concentrations
| \ N %%./ H 0.35- 1.00 ppb
N 1%s 5
/ L ) 1.01- 4.00 ppb
~. / 4.01 - 18.00 ppb
/ 18.01 - 100.00 ppb

I :00.01 - 500.00 ppb

OPENING POND

NOTES & SOURCES

Map Coordinates: NAD 83, UTM, Zone 19N, Meters
Basemap data from US Geological Survey 7 1/2 minute
Topographic Map Source: MassGIS

0.35ppb . |
/ } S - e

\ N ) // \\ B -
/) ’ - Comparison of
| 7 A “ Observed vs Computed

I \ \ Perchlorate Plume Extent
\ Layer 12

Final
“ Feasibility Study
/ Demo 1 Groundwater
Operable Unit

RO UNCLUB )
|
~ EsteyRd

NORTH POND /

\ .
N / | |
AN ya | - &
g/ /[ 5 Feet
3/ / s/
d / /
| |
| / .
/ / AMEC Earth and Environmental, Inc.
— | /
- / Westford, Massachusetts
— / / FIGURE
~—— o JImmr/ReportFigs2005/D9501/D9501_FigA3-141.pdf
GJ/MMR_COE/Work2005/D9501/D9501_A3-141.mxd A 4
‘y,/ Apiil 15,2005 ALS JEP JBB




Impact Area

Groundwater Study Program

Pocasset Forestgare gy
—

Pew Ry

OPENING POND

\\\

Poc,

-5
&
@
3
g |
g
g
/

LEGEND

Observed Concentration
Contours

Model Computed Concentrations
0.25 - 2.00 ppb

2.01 - 10.00 ppb

I 10.01 - 100.00 ppb

I 100.01 - 500.00 ppb

LOCATION MAP

NOTES & SOURCES

Map Coordinates: NAD 83, UTM, Zone 19N, Meters
Basemap data from US Geological Survey 7 1/2 minute
Topographic Map Source: MassGIS

TITLE

Comparison of
Observed vs Computed
RDX Plume Extent
Layer 1
Final
Feasibility Study
Demo 1 Groundwater
Operable Unit

0 1,000 (;

5 Feet

AMEC Earth and Environmental, Inc.
Westford, Massachusetts FIGURE

J/mmr/ReportFigs2005/D9501/D9501_FigA3-15a.pdf
GJMMR_COEMork2005/D9501/D9501_Figh3-15a.mxd
April 15,2005 AP JBB




SUCCONSETTE POND

) Impact Area
» Groundwater Study Program

NORTH POND /
/

ROD & GUNCLUB  /

Pew ry

OPENING POND

LEGEND

Observed Concentration
Contours

Model Computed Concentrations

0.25 - 2.00 ppb
2.01 - 10.00 ppb

I 10.01- 200.00 ppb
I 100.01 - 500.00 ppb

LOCATION MAP

NOTES & SOURCES

Map Coordinates: NAD 83, UTM, Zone 19N, Meters
Basemap data from US Geological Survey 7 1/2 minute
Topographic Map Source: MassGIS

TITLE

Comparison of
Observed vs Computed
RDX Plume Extent

Layer 2

Final

Feasibility Study
Demo 1 Groundwater
Operable Unit

0 1,000 Vd
Feet ;

AMEC Earth and Environmental, Inc.
Westford, Massachusetts FIGURE

JImmr/ReportFigs2005/D9501/D9501_FigA3-15b.pdf
GIMMR_COE/Work2005/D9501/D9501_FigA3-15b.mxd A 15

April 15,2005 AP JBB




Impact Area
Groundwater Study Program

SUCCONSETTE POND

ROD & GUN CLUB
NORTH POND /'

Pew ry

LEGEND

Observed Concentration
Contours

Model Computed Concentrations

0.25 - 2.00 ppb
2.01 - 10.00 ppb

I 10.01- 200.00 ppb
I 100.01 - 500.00 ppb

LOCATION MAP

=

OPENING POND

NOTES & SOURCES

( Map Coordinates: NAD 83, UTM, Zone 19N, Meters
Basemap data from US Geological Survey 7 1/2 minute
Topographic Map Source: MassGIS

o TITLE

A Comparison of
/ Observed vs Computed
RDX Plume Extent
Layer 3
Final
/ Feasibility Study
[ Demo 1 Groundwater
Operable Unit

1,000 Vd
Feet ;

AMEC Earth and Environmental, Inc.
Westford, Massachusetts FIGURE

J/mmi/ReportFigs2005/D9501/DI501_FigA3-15¢.pdf
G/MMR_COE/Work2005/D9501/D9501_FigA3-15¢.mxd

April 15,2005 AP JBB




) Impact Area
» Groundwater Study Program

SUCCONSETTE POND

LEGEND

Observed Concentration
Contours

Model Computed Concentrations
0.25 - 2.00 ppb
2.01 - 10.00 ppb

I 10.01- 200.00 ppb

I 100.01 - 500.00 ppb

LOCATION MAP

AN OPENING POND

/ NOTES & SOURCES

/
Map Coordinates: NAD 83, UTM, Zone 19N, Meters
Basemap data from US Geological Survey 7 1/2 minute

2 ppb 10 ppb S
| - Pocassezp {
) estaare Ry |
—_— Topographic Map Source: MassGIS

/
J /7 / - TITLE
A yan — T Comparison of
_— - | , Observed vs Computed
_— RDX Plume Extent
) / Layer 4
Final
Feasibility Study
Demo 1 Groundwater
Operable Unit

ROD & GUN CLUB
NORTHPOND ~ /

o T ] 0 1,000 /7
Feet ;

| ‘ AMEC Earth and Environmental, Inc.
Westford, Massachusetts FIGURE

Pew ry

JJmmr/ReportFigs2005/D9501/D9501_FigA3-15d.pdf A 3 1 5 d

[ — G//MMR_COE/Work2005/D9501/D9501_FigA3-15d.mxd
~— April 15,2005 AP JBB

y.




Impact Area

SETTE POND

Groundwater Study Program

Pew Ry

Pocasset Forestgaje Rd

OPENING POND

Tur \
L Penting

Ty
"€t s
o

LEGEND

Observed Concentration
Contours

Model Computed Concentrations
0.25 - 2.00 ppb
2.01- 10.00 ppb

I 10.01 - 100.00 ppb

I 200.01 - 500.00 ppb

NOTES & SOURCES

Map Coordinates: NAD 83, UTM, Zone 19N, Meters
Basemap data from US Geological Survey 7 1/2 minute
Topographic Map Source: MassGIS

TITLE
Comparison of
Observed vs Computed
RDX Plume Extent

Layer 5

Final
Feasibility Study
Demo 1 Groundwater

Operable Unit
0 1,000 /;

e Feet

AMEC Earth and Environmental, Inc.
Westford, Massachusetts

FIGURE

J/mmr/ReportFigs2005/D9501/D9501_FigA3-15e. pdf
GJ/MMR_COE/Work2005/D9501/D9501_FigA3-15e.mxd|

April 15,2005 AP JBB




Impact Area
Groundwater Study Program

SETTE POND

Pew Ry

Pocasset Forestgare gy
— ™~

OPENING POND

0.25 ppb

100 ppb
2 ppb 10 ppb

T \
< Penting Ry

Ty
e N
o

LEGEND

Observed Concentration
Contours

Model Computed Concentrations
0.25 - 2.00 ppb
2.01 - 10.00 ppb

I 10.01 - 100.00 ppb
I 100.01 - 500.00 ppb

NOTES & SOURCES

Map Coordinates: NAD 83, UTM, Zone 19N, Meters
Basemap data from US Geological Survey 7 1/2 minute
Topographic Map Source: MassGIS

TITLE
Comparison of
Observed vs Computed
RDX Plume Extent
Layer 6
Final
Feasibility Study
Demo 1 Groundwater
Operable Unit

0 1,000 /;

5 Feet

AMEC Earth and Environmental, Inc.
Westford, Massachusetts

FIGURE

J:/mmr/ReportFigs2005/D9501/D9501_Figh3-15f.pef
IMMR_COE/work2005/D9501/D9501_FigA3-15f.mx

Apiil 15,2005 AP JBB




Impact Area

Pew Ry

Pocasset Forestgare g

OPENING POND

Tt \
Ybentjng Ry

Tuy,
Peny;,
ine
o

Groundwater Study Program

LEGEND

Observed Concentration
Contours

Model Computed Concentrations
0.25 - 2.00 ppb

2,01 - 10.00 ppb

I 10.01 - 100.00 ppb

I 100.01 - 500.00 ppb

NOTES & SOURCES

Map Coordinates: NAD 83, UTM, Zone 19N, Meters
Basemap data from US Geological Survey 7 1/2 minute
Topographic Map Source: MassGIS

TITLE

Comparison of
Observed vs Computed
RDX Plume Extent
Layer 7
Final
Feasibility Study
Demo 1 Groundwater
Operable Unit

0 1,000 /;

5 Feet

AMEC Earth and Environmental, Inc.
Westford, Massachusetts

FIGURE
J/mmr/ReportFigs2005/D9501/D9501_FigA3-15g.pdf

GIMMR_COEMOrk2005/D9501/D9501_FigA3-15g.mxd
April 15,2005 AP JBB




Impact Area

20D & GUN CLUB
NORTH POND /

Pew Ry

Pocasset Forestgare g

Tuy,
Peny;,
ine
o

OPENIN

T \
Ybentjng Ry

Groundwater Study Program

LEGEND

Observed Concentration
Contours

Model Computed Concentrations
0.25- 2.00 ppb
2.01 - 10.00 ppb

I 10.01 - 100.00 ppb

I 100.01 - 500.00 ppb

LOCATION MAP

)

LATY

NOTES & SOURCES

Map Coordinates: NAD 83, UTM, Zone 19N, Meters
Basemap data from US Geological Survey 7 1/2 minute
Topographic Map Source: MassGIS

TITLE
Comparison of
Observed vs Computed
RDX Plume Extent
Layer 8
Final
Feasibility Study
Demo 1 Groundwater
Operable Unit

0 1,000 /;

e Fect

AMEC Earth and Environmental, Inc.
Westford, Massachusetts

FIGURE

J/mmr/ReportFigs2005/D9501/D9501_Figh3-15h.pdf
GIMMR_COEAork2005/D9501/D9501_FigA3-15h.mxd
April 15,2005 AP JBB




Impact Area
Groundwater Study Program

LEGEND

\

! Observed Concentration
/ Contours
/ —

Model Computed Concentrations
0.25 - 2.00 ppb
=~ 2.01 - 10.00 ppb
h ~ I 10.01 - 100.00 ppb
\ | / ~ I 100.01 - 500.00 ppb

Tuy,
Peny;,
ine
o

\ ,_——’—"T-‘\ LOCATION MAP

Pocasset Forestgare g

OPENING POND

NOTES & SOURCES

Map Coordinates: NAD 83, UTM, Zone 19N, Meters
Basemap data from US Geological Survey 7 1/2 minute
Topographic Map Source: MassGIS

TITLE
PR _/ . ~ Comparison of
\ o S o Observed vs Computed
== — RDX Plume Extent
‘ , A Layer 9
- . Final
‘ Feasibility Study
Demo 1 Groundwater
Operable Unit

R0D & GUN CLUB )
NORTH POND /

~ - 0 1,000 /
——r WP

Pew Ry
.
Ybentjng Ry

AMEC Earth and Environmental, Inc.
Westford, Massachusetts FIGURE

— — J:/mmr/ReportFigs2005/D9501/D9501 _FigA3-15i pe]
T [ - GIMMR_COEMOrk2005/D9501/D9501 _FigA3-15i.mx]
| / - Apiil 15,2005 AP JBB




Impact Area

Groundwater Study Program

Pew py

Pocasset Forestgare g

Tuy,
Peny;,
ine
o

7
Ybentjng Ry

LEGEND

Observed Concentration
Contours

Model Computed Concentrations
0.25 - 2.00 ppb
2.01 - 10.00 ppb

I 10.01 - 100.00 ppb

I 20001 - 500.00 ppb

LOCATION MAP

AN S

NOTES & SOURCES

Map Coordinates: NAD 83, UTM, Zone 19N, Meters
Basemap data from US Geological Survey 7 1/2 minute
Topographic Map Source: MassGIS

TITLE
Comparison of
Observed vs Computed
RDX Plume Extent
Layer 10
Final
Feasibility Study
Demo 1 Groundwater
Operable Unit

0 1,000 /;

5 Feet

AMEC Earth and Environmental, Inc.
Westford, Massachusetts FIGURE

J/mmr/ReportFigs2005/D9501/D9501_Figh3-15},pdf
GJMMR_COE0rk2005/D9501/D9501_FigA3-15].mxd
April 15,2005 AP JBB




Iz A
Gicunitaiatel Slucly Frogliian

LEGEND

o Existing Extraction Wells
A Existing Injection Wells
(Pumping Rate - gpm)
(Extraction Rate - gpm)
Perchlorate Plume Extents
[] 0.35-1.00 ppb

[] 1.01-4.00ppb

[] 4.01-18.00 ppb

[ 18.01 - 100.00 ppb

I 100.01 - 500.00 ppb

RDX Plume Extents
[ ] ND-2.00ppb

[7] 2.01-10.00 ppb
I 10.01 - 100.00 ppb
I 100.01 - 500.00 ppb
Capture Zones

MMR BOUNDARY

LOCATION MAP

1

e
OPENING POND

Iw-D1-1 (110)

ke

'§

$

Q
EW-D1;2

®
NOTES & SOURCES
IW-D1-3
Map Coordinates: NAD 83, UTM, Zone 19N, Meters
Basemap data from US Geological Survey 7 1/2 minute
__'_‘—\—|_, Topographic Map Source: MassGIS

A o
~9 - %/
stey A9 _8% TITLE
kX Current RRA
e Extraction/Injection
System Wellfield Design
Final Feasiblity Study
Demo 1 Groundwater
owe Ad— Operable Unit

0 1,000 Fa
] Fcct M

AMEC Earth and Environmental, Inc. FIGURE

Pew Ry

Westford, Massachusetts
A4-1

J/mmr/ReportFigs2005/D9501/D9501_FigAd-1.pdf
GJ/MMR_COE/work2005/D9501/D9501_FigAd-1.mxd
August 11,2005 AP ABF JBB

L~
.




Percent Mass Removed

Figure A4-2. RRA System Mass Removal vs. Time.
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Table Al1-1
Previous Regional and Subregional Model Variants
Final Feasibility Study
Demo 1 Groundwater Operable Unit

Model Type Description/Purpose Date
MMR-5 Regional Initial working model adapted from USGS 2000 regional model 05/14/2001
MMR-6 Regional Revised hydraulic conductivities in Buzzards Bay Moraine. 06/13/2001
MMR-7 Regional Updated bedrock elevations in Impact Area, Demo 1 and J Ranges areas. 06/29/2001
MMR-8 Regional Improved representation of the Snake, Weeks, Wakeby and Mashpee Ponds. 07/17/2001
JR-8 Subregional |J-Ranges s_ubreg|onal model which includes FS-12 extraction system and improved pond 07/31/2001

representation.
DEMO 1-4C |Subregional |[Pemo 1 subregional model for fate & transport calibration. 08/15/2001
DEMO 1-4R |Subregional |Pemo 1 subregional model for remedial feasibility studies and optimization. 10/01/2001
DEMO 1-4N |Subregional |[Pemo 1 subregional model for No Action fate & transport simulation. 10/01/2001
TR LOCS Subregional [J-Ranges transient subregional model for initial transport analysis. 02/08/2002
. Transient simulation intended to assess the significance of mound migration on fate and transport at the
TRANS16 Regional J Ranges and provide boundary conditions for a transient J Ranges subregional model. 02/08/2002
MMR-9 Regional Revised bedrock elevations in the Monument Beach area. 03/05/2002
, Regional variant with refined grid in the Monument Beach area calibrated to a 5/16/02 synoptic water
MMR-9D Regional 08/21/2002
level survey.
MMR-9D93  |Regional Variant of MMR-9D calibrated to 1993 (long-term average) conditions. 08/21/2002
JR8-0j Subregional [J-Ranges steady-state subregional model pre-FS-12 with reduced pond-bottom permeability. 11/15/2002
JRS-Oka Subregional [J-Ranges steady-state subregional model post-FS-12 with reduced pond-bottom permeability. 11/15/2002
MMR-9501 08/19/05




Table A2-1
Vertical Discretization of Regional Model MMR-10
Final Feasibility Study
Demo 1 Groundwater Operable Unit

Maximum Thickness| Layer Top Elevation Layer Bottom
Layer (ft) (feet ngvd) Elevation (feet ngvd)

1 20 60 40

2 20 40 20

3 20 20 0

4 20 0 -20
5 20 -20 -40
6 20 -40 -60
7 20 -60 -80
8 20 -80 -100
9 40* -100 -140
10 100* -140 -240
11 260* -240 -500

* partially absent where bedrock shallows

MMR-9501 08/19/05



Table A2-2
Regional Bedrock Elevation Data
Final Feasibility Study
Demo 1 Groundwater Operable Unit

WELL ID X_NAD27 | v Napg7 | Elevation WELL ID X_NAD27 | v NaD27 | Elevation
- - (ft ngvd) - - (ft ngvd)
00-1D 844658.5] 259868.2 _50.5|81IMWOO001A 855574.9| 237419.5 ~185.4
00-4D 847311.3 259125.6 -49.,5181MWO0003A 854896.7| 235694.5 -179.2
00MWO524DE 865996.4] 232694.7 207.4|8IMWO0004A 855568.8] 235806.5 179.8
00MWO0539 868118.5 233600.3 -222.0181MWO0OO005A 854336.5| 235230.3 -160.5
00MWO0541 867204.6] 232832.0 ~240.0[8IMWO0006A 853357.4] 234277.0 235.0
O00MWO0573AB 869991.9 233638.2 -218.8|81MWO0O007A 854138.1] 233990.8 -186.5
0OMWO581AB 865658.0] 231689.0 211.5[81IMWO008A 852962.1| 233372.6 206.3
00MWO0582AB 865768.0 230847.6 -223.8|81MWO0OO009A 854834.01 234364.2 -170.8
00MWO583A 868211.5] 229136.9 —254.3[8IMWO0010A 853404.2| 232886.4 2355
00MWO0584AC 869057.5 230335.5 -267.3|81MWO0011A 852960.01 232371.2 -211.1
0OMWO586AB 867177.9| 232854.4 244.9[8IMWO0012A 852385.8| 232760.6 207.9
0OMWO587AB 870295.5| 228166.0 -260.7[8IMWO0013A 851741.0] 234950.0 177.0
0OMWO588AB 870005.4] 226494.2 257.0[82MWO0001A 852785.9| 238315.9 ~143.0
00MWO589AB 863783.3 229647.6 -236.4|182MWO0002A 851052.3| 237960.9 -144.3
0OMWO590AB 871934.8] 229315.3 ~236.3[82MWO0003A 852362.7| 237268.3 125.9
00MWO0591AC 868002.8 225506.5 -296.3|82MWO0004A 853046.6] 237173.6 -150.4
00MWO0592AB 864304.1] 226576.2 ~262.0[82MWO0005A 849752.7| 235357.8 235.1
00MWO605AC 866133.3 231991.6 -209.7182MWO0O006A 850774.3] 235686.0 -180.4
00MWOG08AB 866603.8] 230291.2 227.3[82MWO0008A 852204.5| 234913.7 1938
O00MWO609AB 865715.3 232073.6 -214.5182MWO0O009A 849967.4| 234527.1 -233.6
02-03 847016.2] 259303.9 ~65.7|82MW0012A 847432.6] 233392.9 203.6
02-04 846879.5 259898.9 -74.3182MWO0013A 848438.8| 232693.4 -238.3
02-05 845967.7] 257501.5 ~79.9|82MW0014A 847169.0] 233713.3 245.9
02-07 848015.2 258976.3 -76.7182MWO0015A 846769.2| 233063.5 -242.2
02-08 848096.2] 258421.9 —72.9]90MW0079C 869762.4] 250920.2 132.8
02-09 848076.5] 258008.0 -107.1[95MWO0104 857984.1| 214900.7 273.1
02-10 848056.3] 259398.0 ~82.7|95MWO0107AB | 861841.5| 2343103 ~189.9
02-12 844892.7 258737.4 -83.0]195MW0108AB 862085.7| 233227.8 -182.9
02-13 844608.8] 257906.7 91.8[95MWO0109AB | 861809.4| 2327082 202.6
02-15 848583.7 257070.0 -76.0]195MW0207AB 860403.6| 227711.3 -236.4
02MW1258A 856599.8] 2353785 ~186.8[95MWO0208AB | 859587.5| 225451.6 249.4
02MW1259A 855673.5 233350.2 -181.0]95MWO0209AB 859838.4| 229554.4 -206.1
03BH0002 863392.0] 235264.0 172.0[95MWO0212AB | 861789.8] 226874.8 2316
03BH0003 863910.0 235128.0 -167.0JA1W263 892959.1| 240892.2 -270.0
03EW2175 863333.7] 235187.6 ~167.6|A1W278 893066.5| 235653.5 ~300.0
03MWO0055 859031.1 242797.3 -155.0]A1W314 903287.5| 256848.6 -250.0
03MWO0064 863279.9] 233685.1 ~175.0[A1W358 891496.0] 224756.8 ~430.0
03MWO0084 858303.4 239520.5 -124.0]A1W361 891932.3] 230335.9 -370.0
03MW0088 858712.3] 236233.0 238.0[A1W392 891512.8| 2524532 200.0
03MWO093A 856396.1 239793.7 -126.4|A1W392 895056.3| 256860.0 -220.0
03MWO094A 857831.9] 238153.8 “141.2[BHW212 851002.0] 265134.0 -176.0
03MWOO095A 860448.3] 235515.3 -174.6|BHW231 853797.1| 255451.1 ~140.0
03MW0096 861103.8] 238388.0 ~170.0[BHW421 855614.0] 280267.0 290.0
03MW0097 858176.1| 243177.4 -171.8[control 799731.9] 221664.9 -170.0
03MW0098 859728.1] 236412.1 ~194.0[control 805725.3| 225159.0 ~170.0
03MWO100A 857605.0 239634.0 -148.0|control 805737.01 214801.0 -220.0
03MWO101A 857997.0] 239592.0 ~158.0[control 805737.0] 232860.0 ~160.0
03MWO0102AB 862091.0 234306.0 -195.0fcontrol 809233.5| 281240.1 -80.0
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Table A2-2
Regional Bedrock Elevation Data
Final Feasibility Study
Demo 1 Groundwater Operable Unit

WELL ID X NAD27 | v napz7 | Elevation WELL ID X_NAD27 | v NaD27 | Elevation
- - (ft ngvd) - - (ft ngvd)
03MWO103A 862356.2] 233758.3 ~174.8[control 810277.7| 266369.6 ~100.0
03MWO0104AB 862625.6 234502.8 -172.7|control 810577.9| 248746.6 -125.0
03MWO106AB 857478.9] 2425505 ~169.6[control 811202.7| 222546.6 ~190.0
03MWO107AB 859402.8] 244771.7 -187.3[control 813466.8] 229401.9 -170.0
03MWO108A 858352.0] 242094.8 ~162.9|control 815589.8| 251981.6 125.0
03MWO0109AB 860311.9 241697.5 -157.0|control 816803.6] 286197.0 -80.0
03MWO110AB 859082.8] 239258.3 ~155.7[control 818200.2| 240398.2 ~160.0
03MWO111A 861443.9] 2394835 ~174.7[control 818619.4] 225760.1 -190.0
03MWO0112AB 861451.8] 243346.0 ~167.2[control 819870.8| 256990.7 125.0
03MWO0113AB 861698.0 236108.0 -228.0|control 820197.1| 274718.0 -100.0
03MWO114AB 862885.0] 236202.0 ~196.0[control 820708.8] 2356415 ~170.0
03MWO0115 856775.0] 238959.4 -125.8[control 823107.7| 244989.9 -140.0
03MWO116AB 859064.5] 239726.3 ~181.9|control 823851.6] 290893.0 ~80.0
03MWO0117AB 860626.5 237353.5 -179.3|control 824578.5| 227902.5 -190.0
03MWO118AB 862473.7] 238056.7 ~187.1[control 825385.0] 193709.0 ~400.0
03MWO0201DF 862936.3 235495.5 -174.3|control 825404.8| 263669.4 -125.0
03MWO0202BG 862824.3| 235424.0 ~180.3control 826971.0] 255529.7 125.0
03MW0206BG 862904.9 235385.2 -176.8|control 827375.6] 281631.5 -100.0
03MWO0209CE 863163.7| 2350044 ~182.3|control 828450.3| 241881.0 ~150.0
03MWO0212CF 863061.0 234815.9 -176.5|control 829723.01 229444.9 -190.0
03MWO214AG 863106.4] 234795.7 ~175.0[control 830377.6] 296110.7 ~80.0
03MW2140A 856940.8 237190.1 -143.5|control 831344.01 202318.0 -320.0
03MW2143A 858798.3| 238307.8 ~195.3[control 831460.9| 269513.3 125.0
03MW2145A 861298.2 237319.7 -195.9|control 831490.0 188957.0 -400.0
03MW2146A 856134.3] 2416215 ~162.4[control 832423.9] 230516.1 ~190.0
03MW2147A 858606.7 239905.8 -167.8|control 832695.6] 246373.5 -140.0
03MW2148A 859424.1] 239518.2 ~146.4[control 833027.1| 261895.4 ~100.0
03MW2149A 860569.3 238818.4 -184.8|control 833500.01 212791.0 -260.0
03MW2150A 857731.1] 241951.1 ~156.3[control 835192.9| 2493685 ~140.0
03MW2151A 858797.0 241380.4 -171.1|control 836668.2| 232872.7 -190.0
03MW2152A 859693.4] 240682.5 ~146.0[control 838082.9] 230558.9 ~190.0
03MW2153A 861150.8 240135.0 -161.0|control 838208.7| 287110.1 -100.0
03MW2160A 860290.8] 237821.3 ~180.6[control 838769.9| 262312.8 ~100.0
03MW2617AB 865930.7 231668.3 -204.5|control 839240.4| 233815.3 -190.0
03MW2618AB 865818.4] 231295.0 —215.3[control 839687.9| 253112.2 -110.0
03MW2620AB 865642.7 230800.7 -203.3|control 840127.3| 274835.4 -125.0
03MW2621AB 865010.9] 229799.6 —215.2[control 8404252 256425.0 290.0
03MW2622A 864555.6 228976.1 -251.7|control 840537.0 199101.0 -300.0
03MW2623AB 862457.4] 228338.7 —229.8|control 841598.4] 232401.3 ~190.0
27BH0024 848498.3 244142.4 -150.4|control 841935.5] 259850.9 -80.0
27BH2210 848240.3| 240108.9 ~124.4[control 844641.5| 236151.0 ~150.0
27GB0007 846971.0 234866.0 -184.0|control 845405.6| 227598.1 -173.0
27MWO025A 851931.0] 240444.0 ~155.7[control 845931.1| 268835.9 95.0
27MW0035Z 848501.0] 243374.0 ~134.0[control 847227.5| 275252.8 -125.0
27MW0039Z 845553.0] 241865.0 ~136.0[control 847665.0] 194385.0 -380.0
27MW0040Z 8450190.0] 242977.0 ~167.0[control 847704.1| 2501445 ~130.0
27MWO0050B 842444.0] 240013.0 ~142.0[control 848510.7| 291414.8 ~100.0
27MWO00547 843805.0] 243534.0 ~130.0[control 855275.0] 231170.0 -170.0
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Table A2-2
Regional Bedrock Elevation Data
Final Feasibility Study
Demo 1 Groundwater Operable Unit

WELL ID X NAD27 | v napz7 | Elevation WELL ID X_NAD27 | v NaD27 | Elevation
- - (ft ngvd) - - (ft ngvd)
27MWO0056 845085.0] 244773.0 ~150.9[control 855698.2| 297806.5 ~100.0
27MWO0057 845337.0] 245116.0 -150.0[control 858417.4] 288303.3 ~100.0
27MWO0058 845337.0] 245475.0 ~152.0[control 874115.0] 291814.0 ~90.0
27MWO0065 841224.0 245277.0 -211.0fcontrol 884373.2] 282531.5 -170.0
27MW0084 846429.0] 244156.0 ~157.0[control 888288.7| 282270.7 ~170.0
27MWO0088 851261.2 245372.7 -152.0fcontrol 892464.01 267514.0 -173.0
27MWO091A 843624.0] 240569.6 ~141.9control 896511.4] 288923.3 125.0
27MWO0092A 848322.1| 239464.9 -118.7[control 897164.0] 2848795 -125.0
27MWO0093 848070.7| 242373.4 ~126.1[control 899025.0| 245617.0 260.0
27MWO094A 848085.7| 241588.4 -133.7[control 899382.8| 296358.6 -125.0
27MWO101AB 849455.0| 243242.0 ~123.6control 900031.0] 237265.0 293.0
27MWO0102AB 849517.3 242200.3 -130.2|control 901420.01 228126.0 -408.0
27MWO105AB 848191.2| 240087.4 ~125.0|[FSW0254 861620.0] 231239.0 232.0
27MWO0106AB 848844.4 238926.9 -134.5|FSW232 840065.01 222505.0 -175.0
27MWO0107AB 849768.5| 2415254 ~138.8|[FSw493 859603.6] 215670.5 260.0
27MWO0108A 849535.7 244262.6 -129.4]GB001-GB002 853120.01 226666.0 -217.4
27MWO109AB 842577.2| 2410215 ~136.1[GMW29B 867977.0] 254056.0 “141.0
27MWO110A 848163.0] 240580.5 ~118.5[MIW013 875531.1| 234967.3 290.0
27MW040Z 845919.0] 242977.0 ~165.0[MIW026 876780.9] 216735.0 410.0
27MWO567E 844597.0] 242075.0 ~149.1[MIW049 879917.4] 2094705 ~420.0
27MW2102A 848106.4] 241562.6 ~126.6|MIW087 879194.4] 230510.2 330.0
27MW2106A 848082.0] 241112.7 -133.2[MW-10 861335.4] 268239.2 174.1
27MW2109A 848510.5] 244139.2 -147.3[MW-105 862745.1| 261780.8 1383
27MW2130AB 849382.0 242980.9 -121.5|MW-13 865938.7| 256972.8 -162.8
27SB0605 842363.0] 244938.0 -135.0[MW-140 868531.3| 254325.8 1275
28MWO0031AB 869548.1 230636.2 -259.2|MW-142 867104.4] 253945.6 -125.7
28MWO0032AB 865132.8] 233697.0 200.9[MW-143 867131.3| 254099.6 136.2
28MWO0035AB 866245.0 232256.1 -214.5|MW-146 868618.01 254941.3 -133.8
28MWO0583 865145.0] 236241.0 -169.2[MW-147 867900.1| 254844.0 131.0
32MW2002 852192.9 231808.4 -194.3|MW-148 867701.8] 254673.5 -125.5
32MW2003 852192.9] 231808.3 -194.3[MW-15 858100.2| 259848.7 ~186.0
36BH1035 871835.3 239977.6 -193.9|MW-154 869506.7| 256954.3 -155.2
36MW1010AC 872068.3] 234895.7 200.6|MW-16 865224.2| 271410.2 -193.6
36MW1036AC 872114.2 238792.8 -233.0|MW-164 866701.3| 258564.4 -139.7
36MW1037AC 872265.6] 236715.8 -194.0[MW-166 866486.1] 258328.1 135.1
36MW1038A 872357.4 235573.0 -219.2|MW-170 870830.11 260063.7 -164.9
36MW1041BC 872650.2| 235744.8 211.1[MW-175 853892.6] 253420.2 141.6
58MWO0010AB 860236.1 261035.7 -181.1|MW-176 856131.5| 266600.1 -123.4
69MW1283B 853297.1| 225494.1 228.0[MW-18 873180.1| 266384.7 -183.2
69MW1284AB 853237.5 224309.0 -246.0|MW-180 859583.8] 265539.7 -135.8
69MW1290B 852899.3| 223739.5 235.0[MW-188 866925.1| 258444.6 147.6
69MW1293B 853649.1| 224584.3 227 .5[MW-189 867055.8] 257817.6 141.7
69MW1296 853264.1] 223257.1 250.0[MW-19 860260.1| 254304.8 205.2
69MW1306AB 853147.9 221775.2 -219.0|MW-190 866635.1| 257338.2 -132.2
69MW1310 853564.4] 225028.1 235.0[MW-191 866801.2] 257990.5 137.4
69MW1316 852430.7 225201.4 -220.1|MW-192 867191.8| 259367.3 -143.4
69MW 1400 853905.6] 228951.7 -193.0[MW-199 857320.0] 266615.1 132.4
69MW1403-1405 854325.2 227787.5 -202.0|MW-2 862353.5| 263212.2 -176.7
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Regional Bedrock Elevation Data

Demo 1 Groundwater Operable Unit

Table A2-2

Final Feasibility Study

WELL ID X NAD27 | v napz7 | Elevation WELL ID X_NAD27 | v NaD27 | Elevation
- - (ft ngvd) - - (ft ngvd)
6OMW1407-1409  853691.8| 229861.8 ~170.0[MW-202 857887.7| 267997.5 127.9
6OMW1410-1411  855008.6] 229667.0 -169.0[MW-206 855719.5| 267802.1 -116.2
69MW 1414 854499.4] 232074.0 -175.4[MW-207 856491.0] 266603.2 1293
69MW1417 856323.0| 2342486 ~145 5[MW-211 853001.4] 2528221 -129.9
69MW1419 854035.3] 232296.9 -189.9[MW-212 856792.9] 268238.9 1095
69MW1423 855008.0] 235207.2 -146.6|MW-213 850594.8] 258905.1 -150.5
69MW1502 849306.5] 238633.8 “141.5|MW-216 855278.1| 258329.2 ~109.2
69MW1505AB 850310.7] 238247.3 174.7[MW-216 855284.7| 258328.3 -109.2
69MW1508 854480.4] 224299.3 204.1|[MW-219A 853122.3| 261384.6 ~145.4
69MW1509 847561.3 234811.0 -182.9|MW-221 853733.2| 252122.3 -138.4
69MW1512 856504.0] 232834.0 -129.9[MwW-222 863627.9] 263736.0 1232
69MW 1514 849719.7] 234180.3 206.7[MW-224 864233.0] 259247.2 1195
69MW1518 853331.4] 236072.9 -165.4[MW-225 852647.8] 252707.2 143.7
69MW1522 850516.2 233624.7 -262.0|MW-226 851693.7| 257970.0 -141.3
69MW1527 854184.0] 238082.0 117.7[Mw-228 869650.5| 257399.2 1458
69MW1530 858643.6 232679.9 -174.5|MW-229 868229.8] 258928.0 -170.3
69MW1532AB 847755.0] 233848.0 206.0[MW-229 868241.1| 258929.4 170.1
69MW1534AB 848359.0] 233244.0 ~180.0[MW-230 868557.0] 258451.3 1735
69MW1536AB 848673.0] 232422.0 -165.0[MW-231 852708.0] 252359.9 137.4
69MW1537 854738.9] 236975.0 ~130.0[MW-234 868406.8] 258565.1 172.1
69MW1539 845910.0] 233350.0 ~175.0[MW-28M 864043.5| 255655.8 1375
69MW1541 851323.7] 235820.3 -159.0[MW-3 862470.2| 264684.1 174.7
69MW1542 845950.6] 231574.9 272.2[MwW-47 856589.0] 255141.5 1731
69MW1543 846876.8] 231035.1 -152.8[MW-5 867575.2| 263345.1 -181.0
69MW 1544 846963.7| 234240.8 ~199.2[MW-57 873279.5] 257890.5 170.1
69MW1601A 844158.3 230634.8 -163.0|MW-7 862670.8] 257638.9 -182.5
69MW1602A 843681.0] 231556.5 ~191.1[MW-80M 850468.9] 258070.6 ~136.6
69MW1603A 843273.4 232536.7 -174.8|MW-81 850679.3| 259693.6 -167.6
80MWOO002A 848934.8] 231817.0 217.5[MW-84M 850058.6] 255362.6 126.3
80MWOO0O03A 848858.2 231103.2 -214.3|SDW258 881388.6] 244360.6 -250.0
80MWOO04A 846960.0| 231774.7 ~186.5|SDW277 875892.6] 255149.0 ~140.0
80MWOOO5A 845697.8 232383.0 -203.0Junknown 850328.6] 200072.5 -310.0
80MWOOO6A 845640.7| 231327.7 216.2unknown 852157.0] 231903.0 ~195.0
80MWOO0O07A 845579.8 230527.6 -171.3Junknown 855614.01 280267.0 -90.3
80MWOOO8A 843530.1] 231006.4 -180.2[unknown 866004.7| 216453.7 310.0
80MWOOO09A 844758.3 231959.6 -193.5Junknown 870557.1| 228243.7 -260.0
80MWOO10A 842779.4] 231398.1 201.8[USBH215083? | 851002.0] 265134.0 175.6
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MMR-9501

Prioritization of Regional Model Calibration Datasets

Table A2-3

Final Feasibility Study
Demo 1 Groundwater Operable Unit

Category Name Description Date(s) Rank
Plume Extents |Demo 1 RDX present horiz. extent as of Mar-03 1
present vert. extent as of Mar-03
Demo 1 Perc present horiz. extent as of Mar-03
present vert. extent as of Mar-03
Central Impact Area RDX present horiz. extent as of Mar-03
present vert. extent as of Mar-03
Central Impact Area Perc present horiz. extent as of Mar-03
present vert. extent as of Mar-03
SE Ranges multiple RDX, perc, HMX extents Mar-03
LF-1 former maximum lateral extent -
CS-10 former maximum lateral extent -
FS-12 former maximum lateral extent -

Water Levels

Monitoring Well water levels

AMEC 2000 Sampling Rounds

Jun-Dec 2000

JE 2000 Sampling Rounds

Jun-Dec 2000

Njo|o|N|Jw|lajo|ja|la|a|O |~ IN]|OD|O|R]|R|WIWIW[WININININ|IF|F]|F

Demo 1 current 2003
CIA current 2003
USGS Reported 1993
AMEC 2000 Synoptic Round Nov-00
AMEC 2002 Synoptic Round May-02
Pump test drawdown response  [PW-1 Jun-02
Bourne #6 (formerly 2-88) Mar-90
WS-1 Jun-00
WS-2 Jul-00
WS-3 May-00
WS-4 May-02
Test Site 1 Sep-96
Top-of-mound Locations JE estimated various
Pond Water Levels USGS Reported 1993
Flows Stream gauging USGS Reported 2002
JE 2000 Stream Gauging 2000
Other Radiometric isotope ages USGS Reported H3/He May-02
USGS Reported Bomb H3 20007 -

Stable isotope profiles

USGS Reported for Snake Pond
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Final Feasibility Study
Demo 1 Groundwater Operable Unit

Table A2-4
MMR-10 Groundwater Elevation Calibration Residuals

Model Observed Groundwater | Computed Groundwater Model Observed Groundwater | Computed Groundwater

Well ID Layer Elevation (ft ngvd) Elevation (ft ngvd) Residual Well ID Layer Elevation (ft ngvd) Elevation (ft ngvd) Residual
00MW0511D 3 43.73 45.30 -1.57  |90MPO0O60A 8 67.56 66.44 1.12
00MWO0512A 5 45.43 46.78 -1.35 |90MP0060B 7 59.82 61.59 -1.77
00MW0512C 3 45.28 46.78 -1.50 |90MP0060D 5 67.43 66.42 1.01
00MW0512D 2 45.27 46.78 -1.51  |9oMw0001 2 68.36 67.61 0.75
O00MWO514A 5 46.88 47.96 -1.08  |90MW0002 1 68.54 67.61 0.93
00MW0514C 3 46.75 47.96 -1.21  |90MW0003 3 67.27 67.24 0.03
00MW0514D 2 46.25 47.96 -1.71  |90MWO0004 4 67.82 67.49 0.33
00MWO0515A 5 43.21 45.39 -2.18 |90MW0005 5 67.45 67.25 0.20
00MWO0515B 4 44.11 45.40 -1.29  |90MwW0007 5 68.19 67.61 0.58
00MW0515D 2 43.27 45.41 -2.14  |90MW0010 1 67.26 66.75 0.51
00MWO0516A 5 51.18 52.93 -1.75 |90Mw0011 2 67.14 66.75 0.39
00MWO0516B 4 51.30 52.93 -1.63  |90MWO0015 4 67.31 66.76 0.55
00MWO0517A 5 46.13 48.13 -2.00 |9omMw0017 4 67.04 67.00 0.04
00MWO0519B 4 43.63 45.16 -1.53  |90MW0019 4 68.19 67.73 0.46
00MWO0521A 5 40.49 42.98 -2.49  |90MW0020 4 67.06 66.80 0.26
00MWO0521B 3 40.77 42.98 -2.21  |9oMw0021 4 68.51 67.97 0.54
00MW0521C 2 40.54 42.99 -2.45 |90MW0022 4 61.59 67.80 -6.21
00MW0523C 2 42.82 44.18 -1.36  |90MW0024 4 67.14 66.73 0.41
00MWO0524A 9 40.83 42.85 -2.02  |90MW0025 4 66.93 66.56 0.37
00MWO0524B 6 41.20 42.86 -1.66  |90MW0026 4 66.90 66.54 0.36
00MW0524C 5 40.40 42.86 -2.46  |9oMw0027 5 67.12 66.56 0.56
00MWO524E 1 40.58 42.93 -2.35 |90MwW0028 5 67.56 66.49 1.07
00MWO0526A 6 39.45 41.76 -2.31  |90MwW0032 4 67.40 66.88 0.52
00MWO0526B 4 38.66 41.77 -3.11  |90Mw0033 4 67.16 66.80 0.36
00MW0526C 2 38.64 41.71 -3.07  |90MW0034 2 68.47 67.65 0.82
00MWO0526X 3 38.72 41.82 -3.10 |90MwW0036 3 67.84 67.57 0.27
00MW0526Z 7 28.03 29.55 -1.52  |90MW0040 6 66.91 66.40 0.51
00MW0527 3 46.12 47.07 -0.95 |90MwW0041 2 68.32 67.81 0.51
00MW0531 1 49.99 50.49 -0.50 |90Mw0042 4 66.46 66.25 0.21
00MWO0537B 2 44.38 45.47 -1.09  |9omMw0047 6 67.42 66.23 1.19
00MWO538A 5 43.57 45.46 -1.89  |90MW0048 3 67.11 66.56 0.55
00MWO0542A 4 39.64 42.45 -2.81  |90MW0049 8 67.31 66.51 0.80
00MW0542C 2 39.49 42.44 -2.95 |90MWO0050 4 67.25 66.38 0.87
00MWO544A 5 36.24 39.82 -3.58 |90Mw0053 6 66.72 66.30 0.42
00MWO0544B 4 36.14 39.80 -3.66  |90MWO0054 5 67.66 67.22 0.44
00MW0545 2 44.09 44.98 -0.89  |90MWO0055 7 56.23 57.05 -0.82
00MWO547A 7 38.64 41.48 -2.84 |90MWO0056 7 39.95 41.59 -1.64
00MWO0547B 4 4353 44.44 -0.91 |90MwWO0058 6 67.27 66.21 1.06
00MWO0548A 8 43.38 44.33 -0.95 |90MWO0063 2 68.22 67.35 0.87
00MWO0548B 4 43.15 44.34 -1.19  |90MWO0064 7 38.74 41.75 -3.01
00MW0549 7 53.10 55.86 -2.76  |90MWO0064A 2 66.39 66.04 0.35
00MWO550A 7 23.06 25.51 -2.45 |90MWO0066 6 67.23 66.14 1.09
00MWO0550B 5 36.32 40.31 -3.99  |90MWO0066A 4 66.97 66.14 0.83
00MWO554A 8 35.10 40.26 -5.16 |90MWO0068 4 66.60 66.08 0.52
00MWO0554B 6 35.35 40.38 -5.03  |90MW0070 4 68.14 67.37 0.77
00MWO0555B 6 36.07 40.21 -4.14 |90MwWO0071 4 67.99 67.36 0.63
00MWO0555C 6 36.04 40.19 -4.15 |90MWO0076 4 66.89 66.40 0.49
00MWO0555D 9 36.04 40.08 -4.04 |9oMw0077 4 66.40 66.05 0.35
00MW0561 4 39.80 43.12 -3.32 |90MW0078 4 66.96 66.27 0.69
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Final Feasibility Study
Demo 1 Groundwater Operable Unit

Table A2-4
MMR-10 Groundwater Elevation Calibration Residuals

Model Observed Groundwater | Computed Groundwater Model Observed Groundwater | Computed Groundwater

Well ID Layer Elevation (ft ngvd) Elevation (ft ngvd) Residual well ID Layer Elevation (ft ngvd) Elevation (ft ngvd) Residual
00MWO0562A 8 36.10 40.31 -4.21  |90MWO079A 3 66.56 66.29 0.27
00MW0565 7 54.24 57.65 -3.41  |90MWO0079B 5 66.66 66.29 0.37
00MW0567 2 45.18 45.95 -0.77  |90MWO0079C 7 32.30 34.89 -2.59
00MW0568 2 37.01 41.39 -4.38  |90MW0080 5 66.68 67.02 -0.34
00MWO570A 4 40.85 43.41 -2.56  |9oMw0081 2 66.74 66.50 0.24
00MWO0570B 2 40.89 43.40 -2.51  |9oMw0083 2 66.92 66.14 0.78
00MW0572C 4 37.07 40.81 -3.74 |90MWO0084A 5 66.90 66.08 0.82
00MWO0573B 8 35.72 40.08 -4.36  |90MWO0084B 2 66.72 66.09 0.63
00MWO0574C 3 37.00 41.37 -4.37  |90MWO085A 4 67.43 66.19 1.24
00MWO0575B 4 38.13 41.97 -3.84 |90MWO0085B 2 67.38 66.20 1.18
00MWO576B 4 44.72 45.94 -1.22  |90MWO0086A 7 21.84 22.84 -1.00
00MWO0576C 3 44.89 45.98 -1.09  |90MWO0086B 5 66.40 66.53 -0.13
00MWO577A 7 68.55 68.19 0.36 |ooMwoo86C 4 66.73 66.53 0.20
00MWO0577B 6 35.75 40.15 -4.40 |90MWO0086D 2 66.31 66.53 -0.22
00MWO578A 8 33.56 38.73 -5.17 |90MWO0087A 5 66.47 66.14 0.33
00MWO0578B 6 33.46 38.52 -5.06 |90MWO0087B 2 65.98 66.14 -0.16
00MWO579A 9 35.67 40.81 -5.14 |90MWO0088A 6 66.46 66.01 0.45
00MWO0579B 7 40.30 41.00 -0.70 |90MWO0088B 3 66.44 66.02 0.42
00MWO0579C 5 35.60 40.85 -5.25 |90MWO0089A 8 65.16 65.87 -0.71
00MWO580A 10 41.01 43.08 -2.07 |90MWO0089B 6 66.33 65.88 0.45
00MWO0580B 9 40.99 43.19 -2.20  |90MW0089C 5 66.21 65.88 0.33
00MW0580C 6 41.19 43.38 -2.19  |90MW0089D 4 66.25 65.88 0.37
00MWO0580D 3 41.11 43.39 -2.28 |90MWO089E 2 66.27 65.88 0.39
00MWO581A 10 40.05 42.99 -2.94 |90MWO089F 1 66.26 65.88 0.38
00MWO0581B 6 40.88 43.08 -2.20  |90MWO090A 7 55.57 57.08 -1.51
00MWO0582A 9 39.76 42.37 -2.61  |90MWO0090B 6 66.18 65.80 0.38
00MWO0582B 2 40.15 42.38 -2.23  |90MW0090C 5 66.30 65.80 0.50
00MWO583A 11 35.91 39.68 -3.77  |90MW0090D 4 66.31 65.80 0.51
00MWO0583B 9 36.30 39.69 -3.39  |90MWO090E 3 66.30 65.80 0.50
00MWO584A 11 35.99 39.75 -3.76  |90MWO090F 1 66.31 65.80 0.51
00MWO0584B 9 35.76 39.81 -4.05 |90MWO0091A 7 32.83 33.83 -1.00
00MWO0587A 9 31.76 34.99 -3.23  |90MWO0091B 6 66.44 65.98 0.46
00MWO0587B 4 31.90 35.10 -3.20 |90MW0091C 5 66.80 65.98 0.82
00MWO588A 6 30.36 33.04 -2.68  |90MWO0091D 4 66.28 65.98 0.30
00MWO589A 10 40.76 43.01 -2.25 |90MWO0091E 3 66.35 65.98 0.37
00MWO0589B 8 40.86 43.16 -2.30 |90MWO0091F 1 66.34 65.98 0.36
00MW0589C 3 40.86 43.23 -2.37 |90PZ1-B1 4 66.75 66.59 0.16
00MWO0590A 10 29.30 32.46 -3.16 |9oPzi-C1 1 68.79 66.57 2.22
00MWO0590B 5 29.66 32.56 -2.90 |90RIW0009 5 65.31 66.50 -1.19
00MWO0591A 10 31.44 34.35 -2.91 |90WT0003 1 68.79 67.99 0.80
00MW0591C 4 34.22 34.60 -0.38  |90WT0004 1 68.47 67.94 0.53
00MWO0592A 10 35.42 38.62 -3.20 |90WT0005 1 68.95 67.53 1.42
00MW0592B 7 47.45 48.18 -0.73  |90WT0006 1 68.63 68.04 0.59
00OMWO605A 9 40.08 42.12 -2.04 |90wT0008 1 67.76 66.58 1.18
00MWO0605B 6 39.75 41.96 -2.21  |90WT0010 1 66.74 66.37 0.37
00MWO0605C 5 39.12 41.96 -2.84 |90WT0013 1 70.60 67.95 2.65
00MWO0605D 3 39.38 41.94 -2.56  |91MWO0313A 2 48.64 48.99 -0.35
00MWO0606B 9 39.12 41.39 -2.27 |91MW0313B 1 48.66 48.99 -0.33
00MWO607A 9 39.56 42.22 -2.66  |91MW0313Z 3 48.66 48.98 -0.32
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Demo 1 Groundwater Operable Unit

Table A2-4
MMR-10 Groundwater Elevation Calibration Residuals
Final Feasibility Study

Model Observed Groundwater | Computed Groundwater Model Observed Groundwater | Computed Groundwater

Well ID Layer Elevation (ft ngvd) Elevation (ft ngvd) Residual well ID Layer Elevation (ft ngvd) Elevation (ft ngvd) Residual
00MWO0607B 6 40.14 42.26 -2.12  |91MW0314B 1 47.12 47.68 -0.56
00MWO608A 10 38.49 40.78 -2.29 |91MW0522A 6 43.88 4452 -0.64
00MWO0608B 9 38.31 40.75 -2.44 |91MWO0522B 4 44.00 44.48 -0.48
00MWO609A 8 40.11 43.09 -2.98 [91MwO0522C 3 43.86 44.48 -0.62
00MWO0609B 4 40.71 43.14 -2.43  |91MW0522D 1 44.00 44.49 -0.49
00MWO620A 6 38.95 40.96 -2.01 |91Mw0522Y 5 43.86 4452 -0.66
00MW0620B 5 38.18 40.92 -2.74 |95MW0104 6 11.38 12.81 -1.43
00MW0620C 4 38.09 40.82 -2.73  |95MW0105 7 35.23 39.30 -4.07
00MWO0621A 6 40.95 43.26 -2.31  |95MWO0109A 7 41.87 43.85 -1.98
02MW0001D 7 50.19 49.02 1.17 ]95MWO0109B 5 44.79 44.79 0.00
02MW0003D 7 56.70 56.69 0.01 |9sMw0109C 3 44.82 44.77 0.05
02MW0006D 7 66.81 66.31 0.50 [95MW0201 7 31.89 31.93 -0.04
02MW1201A 5 51.02 49.61 1.41  J95MWO0206A 9 35.52 38.40 -2.88
02MW1202A 5 51.52 49.79 1.73  |95MWO0206B 8 35.50 38.45 -2.95
02MW1202B 4 51.50 49.79 1.71  |95MWO0207B 5 37.31 39.81 -2.50
02MW1202C 3 51.52 49.79 1.73  |95MWO0208A 7 67.86 67.82 0.04
02MW1203A 4 51.74 49.98 1.76 |95MW0208B 5 34.05 36.23 -2.18
02MW1204A 3 54.66 52.48 2.18 |95MW0209A 6 40.20 41.93 -1.73
02MW1204B 2 54.47 52.49 1.98 |95MWO0209B 4 40.47 41.93 -1.46
02MW1205B 6 45.64 46.22 -0.58 |95MWO0210A 6 36.60 38.86 -2.26
02MW1205C 5 45.70 46.21 -0.51 |95MW0210B 4 36.05 38.87 -2.82
02MW1205D 4 45.71 46.21 -0.50 |95MWO0211A 10 35.70 39.26 -3.56
02MW1208A 6 41.56 43.22 -1.66  |95MW0211B 5 36.70 39.46 -2.76
02MW1209A 5 41.61 43.26 -1.65 |95MWO0212A 9 35.83 39.02 -3.19
02MW1251 9 41.48 43.44 -1.96 |95MW0212B 6 35.82 39.06 -3.24
02MW1253 9 41.03 42.93 -1.90 |95MWO0214A 10 40.08 42.30 -2.22
02MW1257 7 49.30 49.97 -0.67 |95MWO0215A 9 40.03 42.11 -2.08
020W0009C 6 42.02 44.02 -2.00 |95MW1170A 9 39.96 43.29 -3.33
020W0010B 5 41.88 44.01 -2.13  |95MW1170B 7 48.22 48.06 0.16
020W0010C 6 41.87 43.99 212 |95MW1171A 9 32.21 39.56 -7.35
020W0015C 6 42.75 44.44 -1.69 |95MW1171B 5 36.00 39.61 -3.61
020W0016D 7 56.00 56.75 -0.75 |95MW1172A 9 29.77 37.22 -7.45
02PZ0011C 6 42.60 44.16 -1.56  |95MW1172B 5 33.24 37.38 -4.14
03MP0091A 10 4459 45.43 -0.84 |95MW1173A 9 26.88 31.53 -4.65
03MP0091B 9 44.64 45.38 -0.74 |95MW1173B 6 29.69 31.59 -1.90
03MP0091C 8 44.60 45.28 -0.68 |95MW1174A 7 36.44 39.43 -2.99
03MP0091D 6 44.36 45.18 -0.82 |95MW1174B 6 33.96 37.25 -3.29
03MPO091E 4 44,37 45.16 -0.79 |95MW1232A 9 29.11 31.23 -2.12
03MP0092A 10 44.25 44.97 -0.72 |96SVv0013 1 66.80 67.96 -1.16
03MP0092C 7 45.22 45.56 -0.34 |98Mw0001 1 51.44 51.79 -0.35
03MP0092E 4 44.13 44.81 -0.68  |BOMWO0007 4 29.25 28.79 0.46
03MW0008 1 66.19 65.15 1.04 |BOMWO0009 4 28.33 29.67 -1.34
03MWO0014A 2 65.71 65.30 041 |ECMWAMPO1D 6 45.32 44.46 0.86
03MW0014B 1 65.70 65.30 0.40 |ECMWAMPOIM 4 45.44 44.44 1.00
03MW0018 1 65.74 65.31 0.43 |ECMWAMPO1S| 3 45.38 44.43 0.95
03MWO0024A 4 63.29 62.80 0.49 |ECMwAMPO2D 7 40.09 42.50 -2.41
03MWO0028A 6 60.94 61.10 -0.16 |[ECMWAMPO2M 4 44.97 44.41 0.56
03MW0028B 5 60.90 61.07 -0.17 |[ECMWAMPO2S| 4 45.32 44.42 0.90
03MW0028C 5 60.50 61.10 -0.60 |ECMWAMPO3 | 7 34.51 38.93 -4.42
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Demo 1 Groundwater Operable Unit

Table A2-4
MMR-10 Groundwater Elevation Calibration Residuals
Final Feasibility Study

Model Observed Groundwater | Computed Groundwater Model Observed Groundwater | Computed Groundwater

Well ID Layer Elevation (ft ngvd) Elevation (ft ngvd) Residual well ID Layer Elevation (ft ngvd) Elevation (ft ngvd) Residual
03MW0029B 4 58.13 59.17 -1.04 |[ECMWAMPO4 | 9 44.11 44.90 -0.79
03MW0029Z 8 58.20 59.18 -0.98 |[ECMWAMPO5A 6 44.63 45.74 -1.11
03MWO030A 4 57.94 59.16 -1.22 |ECMWAMPO5B| 3 44.48 45.72 -1.24
03MW0031 4 58.24 58.91 -0.67 |ECMWAMPO6A 6 45.95 45.19 0.76
03MW0032 5 58.19 58.98 -0.79 |ECMWAMPO6B| 4 45.96 45.16 0.80
03MW0033 5 58.47 59.03 -0.56 |[ECMWAMPO6Q 3 45.83 45.14 0.69
03MW0034 5 58.34 58.92 -0.58 |ECMWAMPO7Al 6 46.56 44.94 1.62
03MW0036 3 57.62 58.44 -0.82 |ECMWAMPO7B| 5 46.07 44.92 1.15
03MW0037 7 67.62 67.35 0.27 |EcMwAMPO7Td 3 46.02 44.87 1.15
03MW0038 1 50.64 49.43 1.21 |ECMWBKRO1D| 6 15.29 16.69 -1.40
03MWO039A 5 56.16 52.61 355 |ECMWBKROIM 4 15.29 16.59 -1.30
03MWO0040B 5 56.05 54.43 1.62 |ECMWEAPO1 2 47.11 47.94 -0.83
03MW0041 4 54.03 52.11 1.92 |ECMWEAPO2 4 47.21 47.94 -0.73
03MW0041B 7 35.23 39.13 -3.90 |[ECMWJINPO1ID| 5 34.08 41.31 -7.23
03MW0042B 4 55.06 53.81 1.25 |ECMWJINPOIM| 4 35.73 41.28 -5.55
03MW0044 5 58.68 58.74 -0.06 |[ECMWJINPO1S| 3 35.77 41.27 -5.50
03MW0045 4 55.79 56.16 -0.37 |ECMWJINPO2D| 6 34.27 40.98 -6.71
03MW0045Z 10 55.12 56.09 -0.97 |[ECMWJINPO2M| 5 35.89 40.94 -5.05
03MW0046 4 55.90 56.64 -0.74 |ECMWLGPO1D| 5 28.19 26.09 2.10
03MW0046Z 9 55.82 56.63 -0.81 |[ECMWPTPO1D| 4 67.86 65.29 2.57
03MW0048 3 56.96 56.54 0.42 |ECMWPTPOIS| 1 68.26 65.27 2.99
03MW0049 5 56.02 56.03 -0.01 |ECMWRBPO1D| 7 46.51 46.86 -0.35
03MW0050 9 45.86 46.15 -0.29 |ECMWSNPO1 1 66.93 66.59 0.34
03MW0053 6 50.06 50.57 -0.51 |ECMWSNPO2D| 4 69.86 66.59 3.27
03MWO054A 7 47.21 48.28 -1.07 |[ECMWSNPO2S| 2 69.87 66.58 3.29
03MWO0054B 4 45.13 46.82 -1.69 |ECMWSNPO3D| 4 69.79 66.42 3.37
03MW0056 5 56.39 56.76 -0.37 |ECMWSNPO3S| 2 69.92 66.41 3.51
03MWO057A 10 47.41 48.12 -0.71 |ECMWTRPO1D| 3 62.14 62.10 0.04
03MW0061 10 45.33 45.87 -0.54 |ECMWTRPO1S| 1 62.74 62.10 0.64
03MW0064 10 44.47 44.98 -0.51 |ECPZBKRO1 4 24.10 25.02 -0.92
03MW0067 10 57.22 58.52 -1.30 |ECPZEAPO1 1 46.73 47.72 -0.99
03MWO0070A 7 45.12 41.81 3.31 |ECPzLIPO1 2 39.29 40.82 -1.53
03MW0075 4 56.39 54.57 1.82 |ECPZLIP02 2 38.21 39.91 -1.70
03MW0077 4 55.78 54.14 1.64 |ECPZPLWO1 2 42.44 43.68 -1.24
03MW0080 6 55.11 55.13 -0.02 |ECPZPLWO02 1 42.16 42.89 -0.73
03MW0081 5 56.21 53.72 2.49 |ECPZSNPO1 1 66.89 66.40 0.49
03MW0082 6 56.02 55.17 0.85 |ECPZVP101 1 46.29 47.34 -1.05
03MW0086 4 54.27 51.18 3.09 [ECPZVP102 4 46.42 47.34 -0.92
03MW0088 3 52.97 50.14 2.83 |ECPZVP201 4 61.62 63.01 -1.39
03MW0089 4 53.37 50.59 2.78 |ECPZVP203 1 61.46 62.99 -1.53
03MWO0093A 8 55.72 53.46 2.26 |ECPZWEPO1 1 46.87 47.95 -1.08
03MWO0093B 4 56.45 53.47 2.98 |H1GB000O7 10 33.43 38.40 -4.97
03MWO095A 9 49.40 49.34 0.06 |MAMWO0296! 7 54.64 57.78 -3.14
03MW0096 5 53.73 53.61 0.12 |MAMWO511D 3 44.66 45.30 -0.64
03MW0097 4 57.43 58.27 -0.84 |MAMWO512A 5 46.57 46.78 -0.21
03MW0099 6 54.89 52.72 217 |MAMWO514C 3 47.27 47.97 -0.70
03MWO100A 8 55.45 54.10 1.35 |MAMWO0514D 2 47.28 47.97 -0.69
03MWO0101B 5 55.30 54.33 0.97 |MAMWO515A 5 44.63 45.39 -0.76
03MW0102B 7 52.44 55.21 -2.77 |MAMWO0515D 2 44.69 45.41 -0.72
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Final Feasibility Study
Demo 1 Groundwater Operable Unit

Table A2-4
MMR-10 Groundwater Elevation Calibration Residuals

Model Observed Groundwater | Computed Groundwater Model Observed Groundwater | Computed Groundwater

Well ID Layer Elevation (ft ngvd) Elevation (ft ngvd) Residual well ID Layer Elevation (ft ngvd) Elevation (ft ngvd) Residual
03MWO0103A 10 45.56 45.72 -0.16 |MAMWO518A 4 45.11 45.22 -0.11
03MWO0103B 9 45.59 45.72 -0.13 |MAMWO0518D 3 43.61 45.24 -1.63
03MW0103C 7 40.99 41.09 -0.10 |MAMWO05198 4 44.78 45.16 -0.38
03MWO104A 10 46.05 46.67 -0.62 |Mw-100M1 3 65.77 65.85 -0.08
03MW0104B 6 45.99 46.84 -0.85 |MW-100M2 2 65.91 65.86 0.05
03MWO0105B 7 47.51 47.86 -0.35 |Mw-101M1 2 65.47 66.04 -0.57
03MWO106A 9 56.65 57.16 -0.51 |Mw-101S 1 65.97 66.05 -0.08
03MW0106B 3 56.79 57.19 -0.40 |Mw-102M1 7 25.21 26.30 -1.09
03MW0107B 4 59.92 60.44 -0.52 |[MwW-102M2 5 57.26 58.39 -1.13
03MWO109A 8 56.85 57.79 -0.94 |Mw-102S 1 57.42 58.43 -1.01
03MW0109B 5 56.90 57.79 -0.89 |Mw-103M1 9 56.95 57.85 -0.90
03MWO0111B 5 55.16 55.26 -0.10 |MwW-103M2 8 56.98 57.88 -0.90
03MWO0112A 8 59.27 59.95 -0.68 |Mw-103S 1 56.95 57.95 -1.00
03MWO0112B 6 59.36 59.97 -0.61 |Mw-104M1 2 64.80 65.58 -0.78
03MWO0113A 10 49.81 49.96 -0.15 |MW-104M2 1 64.96 65.58 -0.62
03MWO114A 9 48.61 49.87 -1.26  |Mw-104S 1 64.99 65.58 -0.59
03MW0114B 7 22.62 25.05 -2.43  |[MwW-105M1 4 66.15 66.14 0.01
03MW0115 9 55.02 52.73 229 [Mw-105Mm2 2 66.30 66.15 0.15
03MW0116B 6 55.06 54.92 0.14 [Mw-106M1 2 66.26 66.08 0.18
03MWO0117A 10 52.23 51.95 0.28 [Mw-106M2 1 66.30 66.09 0.21
03MW0117B 6 52.44 52.06 0.38 [Mw-107M1 2 67.71 67.31 0.40
03MWO0118A 9 52.22 53.13 -0.91 |MwW-107M2 1 67.73 67.31 0.42
03MW0118B 5 52.81 53.17 -0.36 |Mw-108D 8 58.15 59.07 -0.92
03MW0202D 7 47.55 48.52 -0.97 |Mw-108M1 7 52.69 50.12 2.57
03MWO0206F 9 46.99 48.21 -1.22  |MW-108M2 7 44.81 44.84 -0.03
03MW0206G 10 46.49 48.11 -1.62  |Mw-108M3 6 58.13 59.08 -0.95
03MW0209C 8 45.81 47.42 -1.61  |MwW-108M4 5 58.09 59.10 -1.01
03MW0209D 9 45.91 47.33 -1.42  |MwW-109S 1 66.76 66.63 0.13
03MWO0214A 5 45.66 47.08 -1.42  |MwW-10D 10 58.91 60.19 -1.28
03MW0214B 7 42.72 44.18 -1.46  |MW-10M 7 29.17 31.10 -1.93
03MW0214F 10 45.12 46.94 -1.82  |Mw-10S 1 58.88 60.25 -1.37
03MW0214G 10 45.44 46.93 -1.49  |Mw-110M1 8 57.87 59.35 -1.48
03MW0224C 8 46.07 47.54 -1.47  |MW-110M2 4 57.88 59.40 -1.52
03MWO0224E 9 46.08 47.43 -1.35 |MwW-110M3 3 57.65 59.41 -1.76
03MW0603Y 7 39.79 41.94 -2.15 |Mw-111M1 5 62.28 64.06 -1.78
03MW2104A 8 52.36 58.38 -6.02 |[MwW-111M2 3 62.27 64.06 -1.79
03MW2105A 9 55.73 58.24 251 |Mw-111M3 2 62.27 64.06 -1.79
03MW2106A 9 56.98 57.79 -0.81 |Mw-112M1 3 64.88 65.19 -0.31
03MW2107A 6 51.47 54.47 -3.00 |Mw-112M2 2 64.74 65.19 -0.45
03MW2108A 6 53.85 54.34 -0.49 |Mw-113M1 5 63.63 65.04 -1.41
03MW2111A 7 30.71 32.41 -1.70  |[MW-113M2 3 64.86 65.04 -0.18
03MW2111B 5 54.22 57.09 -2.87 |Mw-114M1 5 63.70 64.34 -0.64
03MW2111C 3 54.59 57.08 -2.49  |MW-114M2 2 63.71 64.34 -0.63
03MW2112A 9 55.68 56.94 -1.26  |Mw-116S 1 68.51 68.18 0.33
03MW2112B 6 56.05 56.96 -0.91 |Mw-117S 1 68.88 68.22 0.66
03MW2112C 4 56.00 56.96 -0.96 |Mw-118M1 2 68.63 67.96 0.67
03MW2113A 8 52.22 54.45 -2.23  |Mw-119S 1 68.94 68.21 0.73
03MW2113B 5 53.42 54.47 -1.05 |Mw-12 1 67.92 67.83 0.09
03MW2114A 8 46.98 58.38 -11.40 |MW-120M1 8 68.39 68.20 0.19
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Final Feasibility Study
Demo 1 Groundwater Operable Unit

Table A2-4
MMR-10 Groundwater Elevation Calibration Residuals

Model Observed Groundwater | Computed Groundwater Model Observed Groundwater | Computed Groundwater

Well ID Layer Elevation (ft ngvd) Elevation (ft ngvd) Residual well ID Layer Elevation (ft ngvd) Elevation (ft ngvd) Residual
03MW2114B 6 55.16 58.39 -3.23  |Mw-120S 1 68.35 68.21 0.14
03MW2115A 9 55.99 56.76 0.77 |Mw-121S 1 68.91 68.21 0.70
03MW2115B 6 55.77 56.78 -1.01  |Mw-122S 1 68.64 68.20 0.44
03MW2117B 6 56.87 57.97 -1.10  [Mw-123M1 8 52.36 57.68 -5.32
03MW2119A 9 57.34 58.10 -0.76  |MwW-123M2 6 52.56 57.69 -5.13
03MW2119B 6 57.52 58.12 -0.60 |Mw-123s 1 52.45 57.75 -5.30
03MW2120A 6 54.11 50.92 319 [Mw-124Mm1 6 56.28 57.33 -1.05
03MW2122A 6 59.32 60.38 -1.06  |Mw-124M2 5 56.22 57.34 -1.12
03MW2123A 4 56.10 53.42 2.68 [Mw-124Mm3 2 56.20 57.37 -1.17
03MW2124A 7 44.48 43.99 0.49 [Mw-125M1 9 68.43 68.19 0.24
03MW2125A 8 53.93 53.98 -0.05 |Mw-125S 1 68.68 68.21 0.47
03MW2140A 4 52.71 50.66 2.05 [Mw-126M1 1 68.50 68.04 0.46
03MW2141A 4 50.94 49.83 111 |MwW-126S 1 68.52 68.04 0.48
03MW2143A 4 54.72 52.97 175 Mw-127S 1 68.94 68.30 0.64
03MW2145A 6 52.29 52.04 0.25 [Mw-128M1 3 68.61 68.26 0.35
03MW2146A 3 56.25 55.22 1.03  |Mw-128M2 1 68.73 68.26 0.47
03MW2150A 7 41.68 44.32 -2.64 |Mw-128S 1 68.70 68.26 0.44
03MW2401A 10 49.48 48.41 1.07 |Mw-129M1 4 63.92 64.33 -0.41
03MW2401B 8 49.95 48.77 1.18  |MW-129M2 3 63.91 64.33 -0.42
03MW2401C 3 48.46 48.80 -0.34 |Mw-129M3 2 63.92 64.33 -0.41
03MW2402A 7 50.34 49.42 0.92 [Mw-130D 10 68.59 68.14 0.45
03MW2403A 6 45.33 45.60 -0.27 |Mw-130M1 3 68.65 68.17 0.48
03MW2404A 4 48.98 49.31 -0.33  |MwW-130S 1 68.57 68.17 0.40
03MW2405A 8 49.08 49.97 -0.89 |Mw-131M1 9 68.50 68.03 0.47
03MW2406A 7 40.44 41.17 -0.73  |[MW-131M2 5 68.53 68.04 0.49
03MW2407A 7 45,58 47.07 -1.49  |Mw-131S 1 68.74 68.05 0.69
03MW2408A 9 52.20 51.26 0.94 [Mw-132M1 9 68.58 68.16 0.42
03MW2408B 7 47.04 45.24 1.80 |Mw-132S 1 68.80 68.18 0.62
03MW2409A 8 50.06 49.81 0.25 [Mw-136M1 1 68.79 68.24 0.55
03MW2410B 7 66.49 65.98 051 [Mw-136S 1 68.81 68.24 0.57
03MW2411A 8 45.22 46.06 -0.84 |Mw-137S 1 68.41 68.20 0.21
03MW2412A 9 45.69 46.77 -1.08  |Mw-139M1 6 63.13 63.73 -0.60
03MW2412B 8 45.88 46.81 -0.93 |MwW-139M1 6 62.74 63.73 -0.99
03MW2413A 10 45.23 46.77 -1.54 |Mw-139M2 4 63.17 63.73 -0.56
03MW2413B 9 45.58 46.80 -1.22  |[MW-139M2 4 62.71 63.73 -1.02
03MW2414B 7 34.14 37.24 -3.10 |Mw-139M3 2 63.18 63.73 -0.55
03MW2502A 7 66.42 66.03 0.39 [Mw-139M3 2 62.66 63.73 -1.07
03MW2503A 5 57.11 60.11 -3.00 |Mw-13D 7 52.07 51.29 0.78
03MW2602A 5 55.97 55.30 0.67 [Mw-13s 1 68.68 68.20 0.48
03MW2603A 5 55.06 55.30 -0.24 |Mw-13s 1 68.51 68.20 0.31
03MW2604A 8 55.70 54.12 1.58 |Mw-15D 10 63.62 64.35 -0.73
03MW2604B 5 55.77 54.13 1.64 |MW-15S 1 63.87 64.30 -0.43
03MW2605A 6 55.70 54.11 1.59 |Mw-162M3 1 63.91 64.60 -0.69
03MW2605B 4 55.64 54.11 153 |Mw-165M1 6 62.99 63.29 -0.30
03MW2606A 5 56.30 53.47 2.83  [Mw-165M2 3 63.00 63.31 -0.31
03MW2607A 8 55.54 53.40 2.14 |Mw-165M3 1 63.01 63.32 -0.31
03MW2608A 5 58.69 60.20 -1.51 |Mw-16D 10 53.56 55.34 -1.78
03MW2609A 8 50.51 51.11 -0.60 |Mw-16S 1 54.10 55.47 -1.37
03MW2611A 7 42.96 44.43 -1.47  [MwW-172M1 7 62.68 63.22 -0.54
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Table A2-4
MMR-10 Groundwater Elevation Calibration Residuals
Final Feasibility Study
Demo 1 Groundwater Operable Unit

Model | Observed Groundwater | Computed Groundwater Model | Observed Groundwater | Computed Groundwater
Well ID Layer Elevation (ft ngvd) Elevation (ft ngvd) Residual Well I Layer Elevation (ft ngvd) Elevation (ft ngvd) Residual
03MW2612A 7 53.97 52.16 1.81 JMW-172M2 6 62.68 63.22 -0.54
03MW2613A 7 66.05 65.98 0.07 JMW-172M3 3 62.73 63.24 -0.51
03MW2613B 5 54.91 52.89 2.02  MW-173M1 6 59.14 57.87 1.27
03MW2614A 7 55.85 53.40 2.45 MW-173M2 5 59.31 57.88 1.43
03MW2614B 6 54.74 52.36 2.38 MW-173M3 4 59.33 57.89 1.44
03MW2615A 3 56.06 53.73 2.33  MW-175M1 8 59.13 57.86 1.27
03MW2617A 10 39.81 42.45 -2.64  |MW-175M2 4 59.25 57.91 1.34
03MW2617B 6 40.01 42.39 -2.38  |MW-175M3 3 59.26 57.92 1.34
03MW2618A 10 39.88 42.46 -2.58 MW-17D 10 56.09 58.26 -2.17
03MW2618B 7 49.10 49.33 -0.23  |JMW-17M1 6 56.19 58.29 -2.10
03MW2620A 10 39.74 42.46 -2.72  JMW-17M2 4 56.64 58.32 -1.68
03MW2620B 6 40.47 42.61 -2.14  |MW-17M3 3 57.74 58.34 -0.60
03MW2621A 10 39.66 42.26 -2.60 JMW-17S 1 57.61 58.39 -0.78
03MW2621B 9 40.18 42.27 -2.09 |MW-186M1 5 59.34 57.92 1.42
03MW2622A 10 39.26 41.55 -2.29  |MW-186M2 4 59.32 57.93 1.39
03MW2623A 10 37.52 41.40 -3.88 |MW-18D 10 59.64 61.54 -1.90
03MW2623B 7 46.22 45.63 0.59 MW-18M1 7 17.42 18.10 -0.68
03MW2624A 10 34.44 39.34 -4.90 |MW-18M2 4 59.81 61.60 -1.79
03MW2624B 10 34.35 39.34 -4.99 JMW-18S 1 60.07 61.61 -1.54
03MW2625A 10 34.57 38.97 -4.40 |MW-19D 10 65.24 66.02 -0.78
03MW2625B 9 35.64 38.97 -3.33  |JMW-19S 1 65.89 66.08 -0.19
03UWO0024A 1 65.58 65.24 0.34 MW-1D 9 66.97 66.71 0.26
03UwW0024B 1 65.59 65.24 0.35 JMW-1M1 5 67.69 66.74 0.95
03UW0024C 1 65.59 65.24 0.35 JMW-1M2 2 67.03 66.74 0.29
03Uw0024D 2 65.61 65.24 0.37 MW-1S 1 66.97 66.74 0.23
03UWO0024E 1 65.61 65.24 0.37 MW-210M1 6 62.18 62.14 0.04
03UWO0025A 1 65.61 65.29 0.32  MW-210M2 3 62.18 62.18 0.00
03UW0025B 1 65.72 65.29 0.43 JMW-210M3 2 62.20 62.19 0.01
03UwW0025C 1 65.60 65.29 0.31 MW-211M1 4 59.22 57.86 1.36
03UW0025D 1 65.58 65.29 0.29 MW-211M2 2 59.25 57.88 1.37
03UWO0025E 2 65.63 65.29 0.34 MW-211M3 1 59.20 57.88 1.32
03UW0026-092| 1 65.55 65.28 0.27 JMW-214M3 3 62.65 63.03 -0.38
03UW0026-096 1 65.64 65.28 0.36 JMW-21D 7 52.55 52.64 -0.09
03UW0026-100] 1 65.68 65.28 0.40 MW-21M2 3 61.92 62.06 -0.14
03UW0026-106 1 66.12 65.28 0.84 MW-21M3 2 61.93 62.06 -0.13
03UW0027-098| 1 65.59 65.23 0.36 JMW-21S 1 61.66 62.08 -0.42
03UW0027-102| 1 65.48 65.23 0.25 MW-221M1 5 58.72 57.36 1.36
03UW0027-108] 1 65.43 65.23 0.20 MW-221M2 3 58.73 57.39 1.34
03UW0027-114| 2 65.51 65.23 0.28 MW-221M3 1 58.72 57.40 1.32
03UW0027-120] 2 65.53 65.23 0.30 JMW-225M1 5 57.08 54.51 2.57
03UW0029-107| 1 65.59 65.21 0.38 MW-225M2 3 56.46 54.54 1.92
03UW0029-111] 1 65.62 65.21 0.41 JMW-225M3 2 56.39 54.55 1.84
03UW0030-087| 1 65.62 65.26 0.36 JMW-231M1 6 57.43 54.64 2.79
03UW0030-096] 1 65.37 65.26 0.11 JMW-231M2 4 56.69 54.68 2.01
03UW0030-100f 1 65.80 65.26 0.54 IMW-231M3 1 56.64 54.70 1.94
03UWO0030-106] 1 65.54 65.26 0.28 JMW-23D 8 55.82 57.24 -1.42
03UW0030-117] 2 65.62 65.26 0.36 JMW-23M1 6 56.35 57.25 -0.90
22MWO0004 1 53.13 51.56 1.57 |MW-23M2 4 56.22 57.27 -1.05
24MWO304A 1 49.16 49.47 -0.31 MwW-23M3 2 56.35 57.29 -0.94
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Final Feasibility Study
Demo 1 Groundwater Operable Unit

Table A2-4
MMR-10 Groundwater Elevation Calibration Residuals

Model Observed Groundwater | Computed Groundwater Model Observed Groundwater | Computed Groundwater

Well ID Layer Elevation (ft ngvd) Elevation (ft ngvd) Residual well ID Layer Elevation (ft ngvd) Elevation (ft ngvd) Residual
24MW0322 1 50.40 50.71 -0.31 |Mw-23s 1 56.18 57.30 -1.12
27GB0022 9 41.02 41.04 -0.02 |Mw-240M1 6 56.35 54.16 2.19
27GB0022A 7 54.12 57.56 -3.44  |MW-240M2 2 56.05 54.21 1.84
27MW0010 2 63.99 63.73 0.26 |Mw-240M3 1 55.89 54.22 1.67
27MW0011C 2 58.41 61.81 -3.40  |Mw-248M1 7 52.96 50.10 2.86
27MW0011D 2 58.99 61.81 -2.82 |[Mw-248M2 5 53.19 50.12 3.07
27MWO013A 3 55.31 61.81 -6.50 |MwW-248M3 3 53.16 50.15 3.01
27MWOO015A 4 59.68 59.57 011 [Mw-25 1 65.92 66.03 -0.11
27MWO0015B 2 59.67 59.57 0.10 [Mw-252M1 7 53.68 50.55 3.13
27MW0015C 1 59.67 59.57 0.10 [Mw-252Mm2 5 53.70 50.58 3.12
27MWOO016A 4 59.13 59.37 -0.24 |Mw-252M3 3 53.72 50.61 3.11
27MWO0016B 2 59.82 59.37 0.45 [Mw-255M1 6 63.12 63.67 -0.55
27MWO0016C 1 59.50 59.37 0.13 [Mw-255M2 4 63.15 63.67 -0.52
27MWO017A 3 60.89 60.85 0.04 [Mw-255M3 2 63.09 63.68 -0.59
27MW00178 2 61.06 60.85 0.21 [Mw-258M1 5 52.75 49.56 3.19
27MWO018A 5 61.09 60.89 0.20 [Mw-258Mm2 3 52.87 49.59 3.28
27MW0018B 3 61.05 60.89 0.16 [Mw-258M3 3 52.88 49.59 3.29
27MWO020A 4 59.00 59.20 -0.20 |Mw-26 1 65.50 65.69 -0.19
27MW0020B 3 59.08 59.20 -0.12  |Mw-27 1 67.39 67.29 0.10
27MW0020C 1 59.67 59.20 0.47 [Mw-28s 1 68.04 67.78 0.26
27MW0020Z 6 58.40 59.19 -0.79  |Mw-29 1 68.65 68.17 0.48
27MWO0023A 4 54.53 53.38 115 [Mw-2D 10 65.08 65.11 -0.03
27MWO024A 6 53.43 52.69 0.74 |Mw-2m1 4 65.14 65.16 -0.02
27MWO025A 9 50.20 49.59 0.61 [mw-2m2 2 65.20 65.16 0.04
27MWO026A 5 51.09 50.43 0.66 [Mw-2s 1 64.99 65.17 -0.18
27MWO0026B 8 51.46 50.39 1.07 |Mw-30 1 68.82 68.04 0.78
27MW0027 6 46.12 45.73 0.39 |Mw-31D 3 64.99 65.75 -0.76
27MW0028B 4 46.99 46.29 0.70 |Mw-31m 2 65.17 65.75 -0.58
27MW0029 5 52.24 51.11 113  |MwW-31S 1 65.16 65.76 -0.60
27MWO031A 7 42.76 44.17 -1.41  |Mw-33D 5 62.56 63.43 -0.87
27MWO0031B 4 56.41 56.36 0.05 [Mw-33m 4 62.63 63.44 -0.81
27MW0031C 2 56.34 56.33 0.01 [Mw-33s 3 62.63 63.46 -0.83
27MW0032 4 53.61 52.70 0.91 [Mw-34m1 4 64.01 64.32 -0.31
27MWO0033 4 52.81 51.09 172 |MW-34M2 3 63.27 64.32 -1.05
27MWO033A 6 54.63 51.02 3.61 [Mw-34m3 2 62.91 64.32 -1.41
27MWO0035 5 44.06 41.82 2.24 |Mw-35M1 4 63.29 63.73 -0.44
27MWOO035A 7 53.57 51.64 1.93 |MW-35M2 1 63.32 63.74 -0.42
27MW0035Z 9 45.10 41.75 3.35 [Mw-35S 1 63.42 63.74 -0.32
27MWO037A 5 41.70 40.14 1.56 |Mw-36M1 4 63.84 64.38 -0.54
27MW0037Z 9 42.19 39.94 2.25 |Mw-36M2 3 63.71 64.38 -0.67
27MWOO038A 7 58.41 60.24 -1.83  |Mw-36S 1 64.06 64.39 -0.33
27MWO039A 6 29.81 30.80 -0.99 [Mw-37M1 3 67.34 66.63 0.71
27MW0039Y 8 28.13 30.85 -2.72  |[MwW-37M2 2 67.14 66.63 0.51
27MW0040 6 30.60 31.68 -1.08  |Mw-37M3 1 67.05 66.63 0.42
27MW0041 7 34.94 39.44 -4.50 |Mw-38D 7 64.99 65.28 -0.29
27MWO041A 10 32.05 31.90 0.15 |Mw-38M1 5 65.00 65.28 -0.28
27MW0045 9 27.76 30.13 -2.37  |[Mw-38M2 4 65.01 65.28 -0.27
27MW0046 6 22.79 27.24 -4.45 |MwW-38M3 3 65.05 65.28 -0.23
27MW0047 5 28.29 31.57 -3.28 Mw-38M4 1 64.90 65.28 -0.38
MMR-9501 Page 8 of 16 08/19/05



Final Feasibility Study
Demo 1 Groundwater Operable Unit

Table A2-4
MMR-10 Groundwater Elevation Calibration Residuals

Model Observed Groundwater | Computed Groundwater Model Observed Groundwater | Computed Groundwater

Well ID Layer Elevation (ft ngvd) Elevation (ft ngvd) Residual well ID Layer Elevation (ft ngvd) Elevation (ft ngvd) Residual
27MW0048 10 26.48 26.42 0.06 [Mw-38s 1 64.98 65.28 -0.30
27MWOO050A 7 31.77 34.42 -2.65 |Mw-39M1 5 62.53 63.87 -1.34
27MW0052 9 15.70 19.79 -4.09  |MwW-39M2 2 62.61 63.87 -1.26
27MWO0053 9 20.22 20.68 -0.46 |Mw-39s 1 61.98 63.87 -1.89
27MWO0056 9 26.65 26.11 0.54 [MwW-3D 10 64.04 64.10 -0.06
27MW0058 9 28.72 26.67 2.05 [Mw-3m1 9 64.09 64.12 -0.03
27MW0059 9 16.13 19.30 -3.17  |Mw-3M2 7 54.87 56.89 -2.02
27MWO064A 8 9.02 12.27 -3.25 |Mw-3S 1 64.16 64.15 0.01
27MW0064B 5 8.84 12.07 -3.23  [Mw-40M1 1 67.48 67.07 0.41
27MW0065 10 7.56 10.56 -3.00 |Mw-40S 1 67.46 67.07 0.39
27MW0068 10 7.35 11.22 -3.87 [Mw-41M1 6 61.52 62.72 -1.20
27MW0073 6 45.32 43.36 1.96 |MW-41M2 4 61.75 62.72 -0.97
27MW0084 9 35.16 33.11 2.05 [Mw-41M3 1 62.05 62.72 -0.67
27MW0088 5 52.33 50.45 1.88 |Mw-42M1 8 48.29 48.04 0.25
27MW0089 5 48.94 47.22 172 |MW-42M2 7 56.66 56.33 0.33
27MWO0091B 5 18.52 22.87 -4.35 |Mw-42M3 6 48.24 48.07 0.17
27MWO092A 9 41.26 42.24 -0.98 [Mw-43M1 5 60.73 62.87 -2.14
27MW0092B 5 40.97 42.27 -1.30  |Mw-43m2 4 60.93 62.87 -1.94
27MW0093 6 45.12 40.70 4.42 |Mmw-43s 1 60.96 62.87 -1.91
27MWO094A 7 69.53 66.22 331 |mMw-44m1 3 66.48 66.45 0.03
27MW0094B 4 43.14 41.05 2.09 [Mw-44m2 1 67.08 66.45 0.63
27MWO101A 9 47.21 44.99 222 [Mw-44s 1 66.64 66.45 0.19
27MW0101B 5 47.06 45.05 2.01  |Mw-45M1 5 68.62 68.00 0.62
27MWO102A 7 42.91 44.14 -1.23  |Mw-45M2 1 68.58 68.01 0.57
27MWO0102B 2 47.08 45.29 1.79  |MW-45S 1 68.86 68.01 0.85
27MWO103A 4 54.27 53.51 0.76 |Mw-46D 7 56.29 56.23 0.06
27MW0103Z 6 54.45 53.47 0.98 [Mw-46M1 6 62.83 63.18 -0.35
27MWO105A 8 40.48 41.75 -1.27  |Mw-46M2 3 62.82 63.23 -0.41
27MWO0105B 5 40.80 41.79 -0.99 [Mw-46M3 2 63.25 63.22 0.03
27MWO106A 8 42.40 43.23 -0.83 |Mw-46S 1 63.05 63.23 -0.18
27MWO01068B 6 42.42 43.23 -0.81 [Mw-47M1 4 58.26 63.36 -5.10
27MWO107A 9 46.58 45.84 0.74 |Mw-47m2 3 58.18 63.37 -5.19
27MWO01078 3 47.26 45.90 1.36  |MW-47M3 2 58.19 63.37 -5.18
27MWO108A 5 47.74 45.19 255 [Mw-48D 7 63.45 64.14 -0.69
27MW0108B 3 47.84 45.28 256 |Mw-48M1 5 59.72 61.47 -1.75
27MWO109A 9 12.68 17.51 -4.83  |Mw-48Mm2 4 59.82 61.49 -1.67
27MWO01098 5 13.76 17.48 -3.72  |[Mw-48M3 2 59.80 61.50 -1.70
27MWO110A 8 38.68 41.53 -2.85 |Mw-48S 1 59.86 61.49 -1.63
27MWO113A 8 45.36 40.78 458 |Mw-49D 6 59.58 61.47 -1.89
27MW0568Z 9 13.09 17.31 422 |Mw-49M1 5 60.11 61.47 -1.36
27MWOB01A 5 46.40 45.84 056 [Mw-49M1 5 59.06 61.47 -2.41
27MWO0602B 4 45.04 47.35 231 |Mw-49Mm2 4 60.03 61.48 -1.45
27MW0602C 3 47.58 47.36 0.22 |Mw-49M3 2 60.03 61.48 -1.45
27MWO701A 5 57.10 56.36 0.74 [Mw-49s 1 60.06 61.48 -1.42
27MW0705 1 60.92 60.45 0.47 |MW-50D 7 52.38 54.03 -1.65
27MW2061 1 60.61 60.72 -0.11  |Mw-50M1 5 56.32 57.24 -0.92
27MW2071 1 60.25 60.12 0.13 |Mw-50M2 4 56.32 57.25 -0.93
27MW2081 4 57.71 57.66 0.05 |Mw-50M3 2 56.47 57.26 -0.79
27MW2082 3 58.56 58.01 0.55 [Mw-50S 1 56.54 57.27 -0.73
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Well ID Layer Elevation (ft ngvd) Elevation (ft ngvd) Residual well ID Layer Elevation (ft ngvd) Elevation (ft ngvd) Residual
27MW2083 3 58.97 58.48 0.49 [Mw-51D 7 34.74 38.66 -3.92
27MW2084 3 59.03 58.52 051 |Mw-51M1 5 56.30 57.06 -0.76
27MW2085 4 58.53 58.49 0.04 [Mw-51M3 2 56.32 57.11 -0.79
27MW2101A 9 39.69 40.97 -1.28 |Mw-52D 10 56.94 59.10 -2.16
27MW2109A 9 43.74 41.57 217 |Mw-52M1 8 56.72 59.10 -2.38
27MW2116A 8 43.89 40.41 3.48 [mw-52m2 4 56.74 59.14 -2.40
27TMW2117A 6 44.00 41.38 2.62 |Mw-52M3 4 57.84 59.12 -1.28
27MW2118A 5 44,37 41.40 297 [Mw-52s 1 58.33 59.22 -0.89
27MW2119A 9 40.55 41.13 -0.58 [|MwW-53D 9 54.93 56.07 -1.14
27MW2120A 7 47.99 48.50 051 |Mw-53Mm1 6 54.49 56.19 -1.70
27MW2130A 8 46.84 44.80 2.04 |Mw-53m2 4 54.69 56.18 -1.49
27MW2130B 4 46.81 44.86 1.95 |MW-53M3 3 54.81 56.19 -1.38
27RFWO0002A | 3 59.70 59.45 0.25 [Mw-53s 1 54.37 56.22 -1.85
28MW0004 1 56.60 55.70 0.90 [Mw-54D 7 44.01 4453 -0.52
28MW0006 1 54.82 54.79 0.03 |Mw-54m1 5 57.96 60.26 -2.30
28MWO006A 3 56.27 54.79 1.48  |MW-54M2 4 57.87 60.27 -2.40
28MW0009 1 56.59 55.99 0.60 |Mw-54m3 2 58.20 60.34 -2.14
28MW0010 1 57.03 56.12 091 [Mw-54S 1 57.89 60.39 -2.50
28MW0011 1 56.01 55.29 0.72 |Mw-55D 7 39.98 41.93 -1.95
28MW0013 1 56.09 55.28 0.81 |Mw-55M1 5 58.21 60.85 -2.64
28MW0014 1 55.14 54.93 0.21 |Mw-55M2 4 58.10 60.85 -2.75
28MWO0018A 6 48.90 49.40 -0.50 |Mw-55M3 2 58.47 60.91 -2.44
28MW0018B 4 48.72 49.41 -0.69 |Mw-555 1 58.10 60.95 -2.85
28MW0020 2 50.32 50.33 -0.01 |MwW-56D 5 67.65 66.54 1.11
28MWO020A 5 50.51 50.33 0.18 |Mw-56M1 4 67.72 66.54 1.18
28MW0021 2 50.57 50.49 0.08 |Mw-56M2 3 67.32 66.54 0.78
28MW0022 1 50.21 51.39 -1.18  |MwW-56M3 2 67.60 66.54 1.06
28MW0023 1 49.62 51.01 -1.39  |Mw-56S 1 67.72 66.54 1.18
28MW0026B 2 51.04 51.50 -0.46 |MW-57D 7 44.14 45.24 -1.10
28MWO0027B 2 49.23 49.71 -0.48 |Mw-57M1 5 67.68 67.37 0.31
28MWO031A 8 34.93 39.45 452 [MW-57M2 3 67.57 67.37 0.20
28MWO0031B 7 67.75 67.36 0.39 |Mw-57M3 2 67.78 67.37 0.41
28MW0031C 6 34.96 39.45 -4.49 |MwW-57S 1 67.76 67.37 0.39
28MW0031D 5 34.97 39.45 -4.48 |Mw-58S 1 68.66 68.19 0.47
28MWO0032A 6 43.43 44.49 -1.06  |Mw-59M1 2 65.81 65.68 0.13
28MWO0032B 4 43,57 44.48 -0.91 [Mw-59Mm2 1 65.83 65.68 0.15
28MWO033A 7 52.89 55.86 -2.97 |Mw-59s 1 65.69 65.68 0.01
28MWO0033B 5 42.14 43.91 -1.77 |Mw-5D 10 66.19 65.95 0.24
28MW0033C 4 42.30 43.93 -1.63  |MwW-5M1 5 66.19 65.99 0.20
28MWO034A 8 41.53 43.19 -1.66  |MW-5M2 3 66.29 65.99 0.30
28MW0034B 5 40.92 43.21 -2.29  |Mw-5S 1 66.35 66.00 0.35
28MWO035A 9 40.22 42.04 -1.82 |Mw-6 1 68.63 68.01 0.62
28MWO0035B 6 40.13 41.88 -1.75 |Mw-63D 10 58.24 61.10 -2.86
28MW0035C 4 39.28 41.87 259 |Mw-63M1 5 57.83 61.07 -3.24
28MWO037A 7 59.58 61.46 -1.88  |[MwW-63M2 4 57.74 61.09 -3.35
28MWO0037B 4 40.35 41.90 -1.55 |Mw-63M3 2 57.95 61.16 -3.21
28MW0102 1 57.58 57.68 -0.10 |Mw-63S 1 55.70 61.19 -5.49
28MW0107 2 56.21 56.15 0.06 [Mw-64m1 2 65.40 65.06 0.34
28MWO0572 7 40.37 42.43 -2.06  |MwW-64M2 1 65.43 65.06 0.37
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Model | Observed Groundwater | Computed Groundwater Model | Observed Groundwater | Computed Groundwater
Well ID Layer Elevation (ft ngvd) Elevation (ft ngvd) Residual Well I Layer Elevation (ft ngvd) Elevation (ft ngvd) Residual
28MW0573 3 49.34 49.61 -0.27  |MW-64S 1 65.14 65.06 0.08
28MWO0574 2 50.27 50.57 -0.30 |MW-67M1 6 39.20 45.13 -5.93
28MW0575 2 48.01 48.64 -0.63  JMW-67S 2 41.21 45.21 -4.00
28MWO0577B 4 51.39 51.65 -0.26  |MW-68S 1 65.82 66.23 -0.41
28MW0580 2 53.68 53.64 0.04 MW-69S 1 63.63 64.20 -0.57
28MWO591E 5 48.73 49.17 -0.44 |MW-70S 1 63.28 64.16 -0.88
28MWO591F 2 48.79 49.18 -0.39  JMW-71M1 1 63.20 63.77 -0.57
28MWO0592A 3 49.38 49.59 -0.21 |MW-71S 1 63.23 63.77 -0.54
28MW0592B 2 49.38 49.59 -0.21  JMW-72S 1 56.56 58.12 -1.56
28MW0592C 1 49.37 49.61 -0.24 |MW-73S 1 68.03 66.03 2.00
28MWO593A 3 49.02 49.39 -0.37  JMW-74M1 4 64.85 65.21 -0.36
28MW0593B 2 48.95 49.39 -0.44  |MW-74M2 2 64.91 65.21 -0.30
28MWO0593C 1 48.86 49.41 -0.55 JMW-74M3 1 64.75 65.21 -0.46
28MWO0594A 4 49.00 49.22 -0.22  |MW-75M1 3 64.97 65.20 -0.23
28MW0594B 2 48.72 49.22 -0.50 JMW-75M2 2 64.84 65.20 -0.36
28MW0594C 1 48.87 49.23 -0.36  |JMW-75S 1 64.78 65.20 -0.42
28MWO595A 3 49.20 49.30 -0.10 JMW-76M1 3 63.28 65.18 -1.90
28MW0595B 2 49.30 49.30 0.00 JMW-76M2 2 64.40 65.18 -0.78
28MWO0595C 1 49.24 49.31 -0.07  JMW-76S 1 63.96 65.18 -1.22
28MW0596 2 49.85 50.53 -0.68 |MW-77M1 5 64.37 65.19 -0.82
28MWO597A 4 53.15 52.81 0.34 MW-77M2 2 64.83 65.19 -0.36
28MWO0597B 2 52.82 52.81 0.01 JMW-77S 1 64.38 65.19 -0.81
28MWO0597C 1 53.12 52.80 0.32 MW-78M1 3 64.82 65.19 -0.37
28MWO0598A 4 51.43 51.64 -0.21 |MW-78M2 2 64.81 65.19 -0.38
28MW0598B 1 51.40 51.65 -0.25 JMW-78M3 1 64.76 65.19 -0.43
28MWO0903 1 57.02 55.92 1.10 JMW-79M1 4 66.26 66.38 -0.12
28MW1124A 3 48.98 49.45 -0.47  JMW-79M2 2 66.29 66.39 -0.10
28MW1130A 7 67.70 66.43 1.27 |MW-79S 1 66.29 66.39 -0.10
28MW1130B 5 39.86 42.41 -2.55 |[MW-7D 10 67.85 67.32 0.53
28MW1131A 7 40.06 42.04 -1.98 |MW-7M1 7 53.12 56.19 -3.07
28MW1132A 7 47.32 45.82 1.50 |MW-7M2 3 67.83 67.36 0.47
28MW1132B 5 40.39 42.40 -2.01 |MW-7S 1 68.12 67.37 0.75
28MW1133A 5 41.17 43.42 -2.25 JMwW-80D 7 57.82 60.24 -2.42
30MW0426B 1 48.88 49.30 -0.42  |MW-80M1 6 47.33 45.87 1.46
30MW0428B 2 47.47 47.89 -0.42  JMW-80M2 4 47.31 45.98 1.33
30MW0430 1 48.83 49.28 -0.45 |MW-80M3 3 47.30 46.04 1.26
30MWO581A 9 44.49 44.75 -0.26  JMW-80S 1 47.32 46.16 1.16
30MW0581B 8 44.54 44.68 -0.14 |MW-81D 9 50.07 45.81 4.26
30MW0581C 5 44.55 44.55 0.00 JMW-81M1 6 47.50 45.88 1.62
30MWO582A 9 43.88 44.43 -0.55 |MW-81M2 4 48.25 45.99 2.26
30MW0582B 5 43.83 44.40 -0.57 JMW-81M3 2 47.84 46.10 1.74
30MW0582C 3 43.82 44.40 -0.58 |MW-81S 1 47.62 46.16 1.46
30MW0582D 2 43.78 44.40 -0.62  JMW-82D 6 46.84 45.87 0.97
30MWO583A 9 42.75 44.23 -1.48 |MW-82M1 5 46.98 45.94 1.04
30MW0583B 8 43.02 44.25 -1.23  JMW-82M2 4 46.95 46.01 0.94
30MW0583C 5 43.10 44.27 -1.17  |MW-82M3 3 46.97 46.09 0.88
30MWQ0583D 4 43.51 44.27 -0.76  JMW-82S 1 47.02 40.00 7.02
30MWO583E 2 42.94 44.28 -1.34 |MW-83D 7 62.31 62.02 0.29
30MWO584A 10 42.61 43.85 -1.24  [MW-83M1 5 46.21 45.75 0.46
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Demo 1 Groundwater Operable Unit

Table A2-4
MMR-10 Groundwater Elevation Calibration Residuals
Final Feasibility Study

Model Observed Groundwater | Computed Groundwater Model Observed Groundwater | Computed Groundwater

Well ID Layer Elevation (ft ngvd) Elevation (ft ngvd) Residual well ID Layer Elevation (ft ngvd) Elevation (ft ngvd) Residual
30MW0584B 8 42.63 44.00 -1.37  |[Mw-83Mm2 4 46.36 45.83 0.53
30MW0584C 6 42.74 44.06 -1.32 |Mw-83M3 3 46.10 45.89 0.21
30MWO0585A 6 39.99 42.10 -2.11  |Mw-83s 1 46.41 45.98 0.43
30MW0585B 4 39.76 42.10 -2.34 |Mw-84D 9 54.01 44.75 9.26
30MW0585C 4 39.96 42.10 -2.14  |Mw-84Mm1 6 47.02 44.74 2.28
32MW0004 7 31.73 37.61 5.88 |Mw-84Mm2 5 47.24 44.81 2.43
32MW2000 9 40.78 43.00 -2.22  |[Mw-84Mm3 3 47.19 44.93 2.26
32MW2001 9 40.25 42.66 241 |Mw-84S 2 46.97 44.99 1.98
36MW0017 5 35.32 40.65 -5.33  |[Mw-86M1 4 61.22 62.60 -1.38
36MWO0131A 9 34.04 40.61 -6.57 |Mw-86M2 1 61.19 62.61 -1.42
36MW0131B 8 34.02 40.56 -6.54 |Mw-86S 1 61.20 62.61 -1.41
36MW0131C 5 34.22 40.55 -6.33  |Mw-87M1 4 62.42 63.59 -1.17
36MWO0132A 9 32.74 38.75 -6.01  [Mw-87M2 2 62.42 63.60 -1.18
36MW0132B 8 32.48 38.47 5.99 |Mw-87M3 1 62.40 63.60 -1.20
36MW0132C 5 31.50 38.34 -6.84 |Mw-88M1 5 62.00 63.35 -1.35
36MW0133 5 31.36 36.51 515 |Mw-88M2 4 62.04 63.36 -1.32
36MW0135 10 32.77 38.74 -5.97 |Mw-88M3 2 62.00 63.37 -1.37
36MW0136 8 32.70 38.13 543 [Mw-89M1 5 61.71 63.18 -1.47
36MW0137 6 36.88 42.81 -5.93  |[MwW-89Mm2 4 60.70 63.19 -2.49
36MW0138 8 32.69 37.77 -5.08 |Mw-89M3 2 61.70 63.20 -1.50
36MW0139 6 37.26 43.03 -5.77 |Mw-90M1 2 66.65 66.58 0.07
36MW0140 8 37.65 41.54 -3.89 |Mw-90s 1 66.32 66.58 -0.26
36MW0141 9 41.23 44.19 -2.96 [Mw-91M1 3 66.81 66.43 0.38
36MW0142 8 42.03 45.15 312 |Mw-91s 1 66.82 66.43 0.39
36MW0143 9 32.14 37.52 -5.38  |[Mw-92M1 2 65.25 65.34 -0.09
36MW0501 7 66.69 66.28 041 [Mw-92s 1 65.12 65.34 -0.22
36MWO0503A 8 46.19 48.67 -2.48  |Mw-93M1 3 66.66 66.24 0.42
36MW0503B 6 46.14 48.70 256 |Mw-93m2 1 66.75 66.24 0.51
36MW0503C 4 46.14 48.72 -2.58  [Mw-94M1 2 63.94 65.08 -1.14
36MW0504 9 46.10 48.33 223 [Mw-94m2 1 64.14 65.08 -0.94
36MW0601 9 53.52 55.27 -1.75 |Mw-94s 1 64.05 65.08 -1.03
36MWO603A 8 53.27 54.71 -1.44  |Mw-95M1 4 61.38 63.15 -1.77
36MW0603B 5 53.26 54.73 -1.47  [Mw-95M2 3 61.06 63.16 -2.10
36MW0604 8 52.65 54.27 -1.62  |Mw-955 1 61.19 63.16 -1.97
36MW0653 7 53.01 50.59 2.42  |Mw-96M1 4 61.42 62.64 -1.22
36MW0654 7 49.50 50.93 -1.43  [Mw-96M2 2 61.56 62.65 -1.09
36MW1001A 9 31.51 38.09 -6.58 |Mw-96S 1 61.40 62.65 -1.25
36MW1001B 7 64.01 64.14 -0.13  |Mw-97M1 6 61.57 62.67 -1.10
36MW1003A 9 33.37 41.29 -7.92  [MW-97M2 4 61.59 62.67 -1.08
36MW1010A 10 35.58 42.16 -6.58 |MwW-97M3 1 61.25 62.67 -1.42
36MW1010B 9 35.77 42.21 -6.44 |Mw-98M1 2 65.29 65.51 -0.22
36MW1010C 5 35.75 42.11 -6.36 |Mw-98S 1 65.51 65.51 0.00
36MW1011A 7 63.20 64.15 -0.95 |Mw-99M1 3 65.83 65.67 0.16
36MW1012A 9 33.09 39.96 -6.87 |Mw-99s 1 62.09 65.68 -3.59
36MW1012B 5 32.47 39.67 -7.20 |OGDEN/MW-11 8 64.24 64.88 -0.64
36MW1012C 3 31.51 39.64 -8.13 |OGDEN/MW-14 7 55.00 52.87 2.13
36MW1013A 9 34.24 39.89 -5.65 |OGDEN/MW-14 8 54.12 55.36 -1.24
36MW1013B 7 54.43 55.78 -1.35 |OGDEN/MW-17] 8 57.47 58.27 -0.80
36MW1014A 6 33.93 40.88 -6.95 |OGDEN/MW-18 8 60.41 61.59 -1.18
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Demo 1 Groundwater Operable Unit

Table A2-4
MMR-10 Groundwater Elevation Calibration Residuals
Final Feasibility Study

Model Observed Groundwater | Computed Groundwater Model Observed Groundwater | Computed Groundwater

Well ID Layer Elevation (ft ngvd) Elevation (ft ngvd) Residual well ID Layer Elevation (ft ngvd) Elevation (ft ngvd) Residual
36MW1014B 3 32.27 40.82 -8.55 |OGDEN/MW-48 1 59.26 61.49 -2.23
36MW1035 7 53.20 50.68 252 |OGDEN/MW-53 1 53.98 56.24 -2.26
36MW1036A 10 51.17 53.27 -2.10 |OGDEN/MW-54 1 57.58 60.39 -2.81
36MW1036B 9 51.77 53.39 -1.62 |OGDEN/MW-55 1 57.77 60.96 -3.19
36MW1036C 7 40.84 42.88 -2.04 |OGDEN/MW-5§ 7 39.38 41.86 -2.48
36MW1037A 9 45.49 48.06 257 |SDW-261-0160{ 1 59.43 60.29 -0.86
36MW1037B 9 45.33 48.04 271 |sM-4 8 65.99 66.19 -0.20
36MW1038A 10 39.96 44.35 -439 |SMR-2 1 68.43 68.22 0.21
36MW1038B 9 39.88 44.45 -457 |SMR-4 1 67.28 67.98 -0.70
36MW1038C 3 40.44 4458 -4.14 JUSFW239010 1 44.05 44.48 -0.43
36MW1039A 10 45.56 48.04 -2.48 JUSFW239064 4 45.23 44.49 0.74
36MW1039B 8 45.50 48.11 -2.61 JUSFW239121 7 57.37 58.37 -1.00
36MW1039C 6 45.61 48.16 -2.55 JUSFW254072 4 43.30 44.18 -0.88
36MW1040A 10 41.07 4452 -3.45 |USFW254107 6 42.85 44.18 -1.33
36MW1040B 7 65.77 65.80 -0.03 JUSFW254140 8 43.32 44.17 -0.85
36MW1041A 9 41.27 45.03 -3.76 JUSFW262085 5 36.47 39.44 -2.97
36MW1041B 6 41.25 45.11 -3.86  JUSFW262109 7 58.17 59.07 -0.90
36MW1041C 5 41.08 45.12 -4.04 JUSFW262159 9 35.80 39.39 -3.59
36MW1042A 9 52.11 53.96 -1.85 JUSFW282049 4 33.94 35.90 -1.96
36MW1042B 7 46.43 47.05 -0.62 JUSFW300010 2 43.95 44.47 -0.52
36MW5037C 5 45.49 48.14 -2.65 JUSFW300050 4 44.10 44.50 -0.40
36PZ1002A 8 32.37 38.91 -6.54 JUSFW300073 5 44.09 4452 -0.43
37MW0002 2 48.01 49.06 -1.05 JUSFW347020 1 45.64 45.69 -0.05
38MW0001 1 57.89 59.44 -1.55 JUSFW347046 3 45.25 45.62 -0.37
38MW0002 1 57.85 59.26 -1.41  JUSFW347067 4 45.41 45.65 -0.24
38MW0004 1 57.80 59.36 -1.56 JUSFW347116 6 45,58 45.65 -0.07
38MW0006 1 57.86 59.49 -1.63 JUSFW347145 8 45.35 45.63 -0.28
38MW0007 1 57.37 58.84 -1.47 JUSFW348043 3 42.15 43.75 -1.60
38MW0009 1 57.60 59.16 -1.56  JUSFW348073 5 42.14 43.73 -1.59
38MW0061 5 54.28 53.01 1.27 JUSFW348098 6 42.13 43.72 -1.59
38MW0063 5 53.78 52.84 0.94 JUSFW350064 5 32.36 34.91 -2.55
39MW0002 1 53.68 53.93 -0.25 JUSFW350110 7 35.56 40.17 -4.61
39MW0004 1 52.79 53.17 -0.38 JUSFW355079 4 32.99 35.32 -2.33
39MWOO005A 2 52.77 52.88 -0.11 JUSFW356079 4 31.59 34.56 -2.97
58MW0002 1 64.46 65.60 -1.14 JUSFW356108 6 32.10 34.54 -2.44
58MWOO05E 1 65.05 65.89 -0.84 JUSFW357079 4 32.40 34.18 -1.78
58MWO006E 1 65.49 65.92 -0.43 JUSFW357119 6 31.95 34.16 -2.21
58MWO007E 1 61.92 64.03 -2.11 JUSFW357139 7 43.72 44.65 -0.93
58MWO008E 1 62.41 64.39 -1.98 JUSFW358089 4 34.49 36.13 -1.64
58MWOO009E 1 64.75 65.33 -0.58 JUSFW375055 5 23.33 24.53 -1.20
58MWOO011E 1 65.14 65.28 -0.14 JUSFW375071 6 23.46 24.58 -1.12
58MWO0017A 4 63.23 65.29 -2.06 JUSFW411122 7 45.21 44.47 0.74
58MW00178 3 63.56 65.29 -1.73  JUSFW412078 5 32.62 33.85 -1.23
58MW0017C 1 63.64 65.30 -1.66 JUSFW412108 7 33.75 36.21 -2.46
63MW0002 2 44.35 45.10 -0.75 JUSFw418122 6 34.64 36.15 -1.51
69MW1261 7 37.77 40.00 -2.23 JUSFW433064 4 25.49 26.96 -1.47
69IMW1262 7 66.40 66.53 -0.13 JUSFWA433104 6 23.38 26.96 -3.58
69MW1267 6 39.24 41.32 -2.08 JUSFW433118 6 23.40 26.97 -3.57
69MW1268 6 45.41 45.97 -0.56 JUSFWA436036 4 20.30 21.75 -1.45
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Demo 1 Groundwater Operable Unit

Table A2-4
MMR-10 Groundwater Elevation Calibration Residuals
Final Feasibility Study

Model | Observed Groundwater | Computed Groundwater Model | Observed Groundwater | Computed Groundwater
Well ID Layer Elevation (ft ngvd) Elevation (ft ngvd) Residual Well I Layer Elevation (ft ngvd) Elevation (ft ngvd) Residual
69MW1271 7 54.73 52.35 2.38 JUSFW436076 6 20.23 21.84 -1.61
69MW1279A 5 31.67 34.45 -2.78 JUSFW443104 6 22.06 23.63 -1.57
69MW1279B 7 59.32 60.24 -0.92 JUSFW443117 6 22.08 23.63 -1.55
69MW1279C 9 31.73 34.51 -2.78 JUSFW443140 8 22.24 23.61 -1.37
69MW1281 8 43.01 44.70 -1.69 JUSFW459106 6 25.82 27.55 -1.73
69MW1282 8 42.87 44.36 -1.49 JUSFW460080 4 32.14 34.50 -2.36
69MW1284A 10 26.14 30.41 -4.27 JUSFW460120 6 32.16 34.48 -2.32
69MW1284B 10 26.57 30.41 -3.84 JUSFW470119 7 39.94 42.41 -2.47
69MW1285A 5 25.31 28.27 -2.96  JUSFW474080 4 29.14 31.13 -1.99
69MW1285B 10 25.57 28.85 -3.28 JUSFW474129 7 54.29 57.57 -3.28
69MW1286 10 22.87 25.64 -2.77 JUSFWA474147 7 41.44 43.25 -1.81
69MW1288 10 25.33 27.66 -2.33  JUSFW484023 4 10.03 10.90 -0.87
69MW1289 10 26.03 29.42 -3.39 JUSFwW487078 6 13.26 14.43 -1.17
69MW1290A 10 26.15 29.11 -2.96 JUSFW487112 8 13.32 14.47 -1.15
69MW1290B 10 26.38 29.11 -2.73  JUSFW497035 4 5.34 7.32 -1.98
69MW1291A 8 24.96 27.86 -2.90 JUSFW497052 4 5.25 7.32 -2.07
69MW1291B 9 25.32 27.99 -2.67  JUSFW497089 6 5.33 7.34 -2.01
69MW1292 9 27.72 30.80 -3.08 JUSFW497108 7 36.36 38.71 -2.35
69MW1293A 10 27.91 31.39 -3.48 JUSFW501102 6 17.23 16.56 0.67
69MW1293B 10 27.94 31.40 -3.46 JUSFW502087 5 23.68 24.56 -0.88
69MW1294 4 24.59 27.35 -2.76  JUSFW567136 7 57.65 59.07 -1.42
69MW1300A 4 23.16 25.51 -2.35 JUSSD316082 3 46.36 46.86 -0.50
69MW1300B 7 32.13 34.15 -2.02  JWL01D 9 66.08 66.71 -0.63
69MW1302 7 40.49 41.94 -1.45 JWLO1IM1 5 66.50 66.74 -0.24
69MW1303A 10 26.26 30.02 -3.76  |WLO1M2 2 66.13 66.74 -0.61
69MW1303B 10 26.40 30.03 -3.63 JWLO2M2 2 64.45 65.16 -0.71
69MW1304 10 27.19 30.75 -3.56 JWL0O3D 10 63.55 64.10 -0.55
69MW1306A 8 19.51 25.06 -5.55 JWLO3M1 9 63.48 64.13 -0.65
69MW1306B 10 19.54 25.17 -5.63  |WLO3M2 7 39.35 41.31 -1.96
69MW1308 8 22.32 24.92 -2.60 JWLOSS 1 65.23 65.99 -0.76
69MW1310 10 29.13 32.24 -3.11 JWL0O7D 10 66.44 67.32 -0.88
69MW1317A 10 26.07 29.71 -3.64 JWL101S 1 66.08 66.06 0.02
69MW1318A 9 24.32 27.08 -2.76  JWL102S 1 56.70 58.28 -1.58
69MW1412 8 45.18 45.79 -0.61 JWL104S 1 64.93 65.58 -0.65
69MW1415 6 46.77 46.63 0.14 JWL107M2 1 67.23 67.31 -0.08
69MW1416 6 36.76 39.37 -2.61 JWL10M 7 45.40 46.77 -1.37
69MW1417 6 46.99 46.56 0.43 JWL15D 10 62.95 64.35 -1.40
69MW1419 6 40.82 42.55 -1.73 JWL16D 10 52.83 55.33 -2.50
69MW1420 8 49.06 47.42 1.64 JWL17D 10 55.12 58.26 -3.14
69MW1421 6 49.47 47.43 2.04 JWL17M3 3 54.77 58.33 -3.56
69MW1422 9 41.55 43.22 -1.67 JWL21D 7 45.76 45.77 -0.01
69MW1423 6 48.27 47.58 0.69 JwL21M1 5 57.92 62.04 -4.12
69MW1501 5 30.62 33.33 -2.71 |WL21M2 3 57.94 62.07 -4.13
69MW1503A 7 35.50 40.76 -5.26  JWL21M3 2 57.85 62.07 -4.22
69MW1503B 4 50.10 49.03 1.07 JwL23D 8 55.01 57.23 -2.22
69MW1504 7 34.44 39.91 -5.47 JWL23M2 4 55.30 57.27 -1.97
69MW1506A 9 44.79 45.84 -1.05 |WL23M3 2 55.40 57.29 -1.89
69MW1506B 4 45.55 45.89 -0.34 JWL31S 1 64.31 65.76 -1.45
69MW1509 7 55.12 56.70 -1.58 JWL33S 3 62.14 63.46 -1.32
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Final Feasibility Study
Demo 1 Groundwater Operable Unit

Table A2-4
MMR-10 Groundwater Elevation Calibration Residuals

Model | Observed Groundwater | Computed Groundwater Model | Observed Groundwater | Computed Groundwater
Well ID Layer Elevation (ft ngvd) Elevation (ft ngvd) Residual Well I Layer Elevation (ft ngvd) Elevation (ft ngvd) Residual
69MW1510A 6 41.99 44.61 -2.62  |WL37M3 1 66.71 66.63 0.08
69MW1510B 3 43.67 44.61 -0.94 JWL38M3 3 64.82 65.28 -0.46
69MW1511A 8 47.94 47.45 0.49 JWL39M2 2 62.28 63.87 -1.59
69MW1514A 10 38.37 41.44 -3.07 JWL41M2 4 61.71 62.72 -1.01
69MW1514B 7 29.49 34.17 -4.68 |WL42M3 6 48.18 48.08 0.10
69MW1515 4 49.70 48.94 0.76 JWL46M3 2 62.17 63.22 -1.05
69MW1516A 7 44.22 44.84 -0.62  JWL50M3 2 56.04 57.26 -1.22
69MW1516B 5 41.98 44.34 -2.36  JWL55M3 2 57.84 60.93 -3.09
69MW1517A 9 43.58 44.87 -1.29 JWL59M2 1 65.47 65.68 -0.21
69MW1517B 6 43.63 44.88 -1.25 JWL67S 2 41.17 45.21 -4.04
69MW1518 6 46.27 46.84 -0.57 |WL70M1 7 52.47 54.68 -2.21
69MW1519 5 40.61 43.30 -2.69 JWL71M1 1 62.89 63.77 -0.88
69MW1521B 4 50.67 49.39 1.28 |WL74M2 2 64.16 65.21 -1.05
69MW1522A 10 38.61 41.64 -3.03 JWL79M2 2 65.82 66.39 -0.57
69MW1522B 7 35.66 40.22 -4.56  |WL80M2 4 46.12 46.00 0.12
69MW1523 9 46.12 46.36 -0.24 JWL83M2 4 45.44 45.83 -0.39
69MW1524 8 34.51 37.59 -3.08 JWL84S 2 45.69 44.97 0.72
69MW1525 8 43.54 44.79 -1.25 JWL89M3 2 61.07 63.20 -2.13
69MW1526 7 5.26 7.35 -2.09 |WL91M1 3 66.36 66.43 -0.07
69MW1527 8 51.15 49.77 1.38 JWL94M2 1 64.14 65.08 -0.94
69MW1528 7 51.56 49.84 1.72  JWL96S 1 61.45 62.66 -1.21
69MW1529 9 38.91 42.08 -3.17 JWS-1 5 62.71 63.53 -0.82
69MW1531 6 44.63 45.17 -0.54 JWS-1AD 6 62.64 63.53 -0.89
69MW1532A 10 34.42 38.78 -4.36  JWS-1AS 2 62.62 63.53 -0.91
69MW1532B 7 53.00 56.03 -3.03 JwsS-1BD 5 62.63 63.53 -0.90
69MW1534A 10 35.19 39.01 -3.82 JWS-1BS 1 62.64 63.53 -0.89
69MW1534B 7 41.03 44.78 -3.75 JwWS-1CD 5 62.67 63.57 -0.90
69MW1535 9 49.12 48.02 1.10 JWS-1CS 1 62.68 63.57 -0.89
69MW1536A 10 34.51 38.58 -4.07 JwWS-1DD 5 62.67 63.58 -0.91
69MW1536B 7 56.35 57.22 -0.87 JWS-1DS 2 62.67 63.58 -0.91
69MW1537 8 49.80 48.94 0.86 JWS-1ES 2 62.76 63.65 -0.89
69MW1538 6 48.53 48.19 0.34 JWS-2 7 31.66 36.40 -4.74
69MW1539 10 29.02 35.46 -6.44 JWS-2BD 7 54.13 57.58 -3.45
69MW1540 9 31.54 35.68 -4.14 JWS-2BS 2 54.56 57.66 -3.10
69MW1541 9 41.99 44.61 -2.62  JWS-2CD 7 51.74 53.45 -1.71
69MW1542 8 28.80 34.76 -5.96 JWS-2CS 2 54.18 57.74 -3.56
69MW1543 9 30.39 35.45 -5.06 JwS-2DD 7 46.16 49.10 -2.94
69MW1544 10 32.87 37.99 -5.12 JWS-2DS 2 54.55 57.65 -3.10
69MW1545A 9 25.24 31.81 -6.57 JWS-2ED 7 61.08 62.02 -0.94
69MW1545B 6 25.31 31.99 -6.68 JWS-2ES 2 54.45 57.87 -3.42
69MW1601A 9 24.61 30.98 -6.37  |WS-3 7 14.13 18.72 -4.59
69MW1602A 10 24.06 30.11 -6.05 JWS-3AD 7 29.18 31.10 -1.92
69MW1603A 10 23.22 29.08 -5.86 JWS-3AS 4 52.91 55.85 -2.94
90JB0001B 2 66.71 65.94 0.77 JWS-3BD 7 63.32 63.16 0.16
90JB0001C 4 66.66 65.94 0.72 JWS-3BS 2 53.03 56.05 -3.02
90JB0001D 5 66.47 65.94 0.53 JWS-3CD 7 42.24 43.90 -1.66
90JB0004A 3 66.39 65.79 0.60 JWS-3CS 4 53.13 56.19 -3.06
90JB0004C 2 66.38 65.79 0.59 JwsS-3DD 7 58.17 60.83 -2.66
90JB0006B 5 67.43 66.13 130 |JwsS-3DS 2 52.41 55.21 -2.80
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Table A2-4

MMR-10 Groundwater Elevation Calibration Residuals

Final Feasibility Study
Demo 1 Groundwater Operable Unit

Model Observed Groundwater | Computed Groundwater Model Observed Groundwater | Computed Groundwater
Well ID Layer Elevation (ft ngvd) Elevation (ft ngvd) Residual Well ID Layer Elevation (ft ngvd) Elevation (ft ngvd) Residual
90MP0059B 6 67.92 66.95 0.97 JWS-3ED 7 39.94 42.42 -2.48
90MP0059D 3 67.72 66.95 0.77 JWS-3ES 3 52.47 54.68 -2.21
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Table A2-5

Observed vs. Predicted Pond Elevations
Final Feasibility Study
Demo 1 Groundwater Operable Unit

Observed Predicted
Elevation* Elevation
Pond Name (ft NGVD) | (ft NGVD) | Residual

Ashumet Pond 44.7 44.4 0.3
Coonamessett Pond 35.8 35.9 -0.1
Crooked Pond 31.4 32.7 -1.3
Flax Pond 12.8 13.9 -1.1
Fresh Pond 19.1 18.3 0.8
Jenkins Pond 19.8 21.9 -2.1
Johns Pond 39.9 40.6 -0.7
Lawrence Pond 59.9 58.8 1.1
Long Pond 53 51.4 1.6
Mashpee Pond 57.1 58.2 -1.1
Moody Pond 44.1 43.5 0.6
Round Pond 21 22.8 -1.8
Santuit Pond 46 47.0 -1.0
Snake Pond 68 65.6 2.4
Spectacle Pond 63.4 62.4 1.0
Triangle Pond 62.4 61.7 0.7

* after Masterson et al (1998)
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Demo 1 Groundwater Operable Unit

Table A2-6

Summary of Pump Test Calibration

Final Feasibility Study

Pump Test
Location

PW-1

WS-1

WS-2

WS-3

Test Site No. 1

Test Well 2-88
(4036000-06G)

WS-4

Geologic Zone

Mashpee Pitted Plain

Mashpee Pitted Plain/
Sandwich Moraine

Sandwich Moraine/
Mashpee Pitted Plain

Sandwich Moraine/
Mashpee Pitted Plain

Sandwich Moraine

Buzzards Bay Outwash

Buzzards Bay Moraine

Date of Test

June-01 June-00 July-00 May-00 September-96 March-90 May-02
Test Duration (days)
3 5 5 5 5 5 5
INumber of Observation
Wells 8 10 8 10 7 8 8
Flow Rate (gpm)
519 640 624 620 660 596 576
Estimated Hydraulic
Conductivity (ft/day) 159 250 150 205 64 205 60*
Vertical Anisotropy
Ratio 1:1 1.4:1 1.5:1 1.3:1 7:1 - -

Required Change to

Jreduce K and increase

increase K above 0 ft
NGVD and increase

increase K throughout

increase K throughout

reduce K above O ft
NGVD and increase K

increase K and reduce

increase K and reduce

1997

1990

MMR-10 [anisotropies above -60 ft and reduce anisotropies |and reduce anisotropies anisotropies below -30 ft |anisotropies below -40 ft
NGVD anisotropies above -40 ft |above -100 ft NGVD above -100 ft NGVD below 0 ft NGVD NGVD NGVD
NGVD
Comment strongly anisotropic layer drawdown response strongly anisotropic layer |well screened very close
indicated between 0 and indicates permeable sand|indicated between -10 to bedrock, strongly
-40 ft NGVD identified between 40 and|and -30 ft NGVD anisotropic layer
-120 ft NGVD of limited indicated between 0 and
lateral extent -40 ft NGVD
Reference JAMEC 2003b Earth Tech 2000 Earth Tech 2000 Earth Tech 2000 Stone & Webster Whitman & Howard [Haley & Ward 2003

* No formal test interpretation presently available, value is verbally reported estimate
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Comparison of Estimated and Modeled Groundwater Ages

Demo 1 Groundwater Operable Unit

Table A2-7

Final Feasibility Study

Screen Midpoint | Estimated | Modeled Difference

Well ID Sample Date |Elevation (ft ngvd)| Age* (yrs) | Age (yrs) (yrs)
MW-7M1 05/13/2002 -65.70 60.8 50.9 -9.9
MW-81M3 05/06/2003 22.85 13.3 4.3 -9.0
MW-5M2 05/07/2002 11.71 20.2 11.9 -8.3
58MW0010B 05/30/2002 -32.89 36.0 28.2 -7.8
90MW0022 06/03/2002 -9.40 24.8 19.7 -5.1
58MWO0011D 05/29/2002 13.33 14.4 11.3 -3.1
MW-80M1 06/03/2002 -40.63 25.5 22.8 -2.7
MW-5M1 05/07/2002 -28.29 27.2 26.3 -0.9
MW-1M2 05/21/2002 24.53 9.6 8.8 -0.8
MW-33S 05/07/2002 14.98 12.5 11.7 -0.8
MW-1M1 05/20/2002 -35.89 30.8 30.9 0.1
MW-7M2 05/13/2002 4.30 13.7 14.4 0.7
MW-2M2 05/20/2002 34.88 4.5 5.9 1.4
MW-80M2 06/03/2002 -10.53 11.1 12.8 1.7
MW-47M3 06/04/2002 36.00 3.0 5.1 2.1
MW-80M3 06/03/2002 19.47 2.5 5.1 2.6
MW-23M3 05/21/2002 24.78 3.6 6.7 3.1
MW-23M2 05/21/2002 -8.22 11.4 16.4 5.0
MW-2M1 05/20/2002 -7.12 11.9 17.4 5.5
MW-33D 05/21/2002 -20.02 14.9 22.9 8.0
MW-18M1 05/28/2002 -70.68 31.1 52.6 215

* Preliminary age data provided to IAGWSP by USGS via email on 1-27-2003

[ ]> 5 year difference

> 10 year difference
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Table A2-8
Observed vs. Predicted Streamflows

Final Feasibility Study
Demo 1 Groundwater Operable Unit

Observed Predicted
Location Discharge* (cfs) Discharge (cfs)
Backus River at Rt. 28 7 3.9
Bourne River at Rt. 28 4.2 2.2
Childs River at Barrows Rd. 12.9 3.4
Coonamessett River at Rt. 28 16.6 13.4
Mashpee River at Rt. 28 22.9 12.4
Quashnet River at Rt. 28 18.8 15.0
Santuit River at Old Kings Rd. 8.7 5.3
Lower Shawme Pond outlet 7 4.8
Pocasett River at County Rd. 3.8 0.2

* after Masterson et al (1998) with the exception of Lower Shawme Pond outlet
and the Pocasett River provided by Don Walter, USGS - personal communication

cfs = cubic feet per second
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Table A3-1

Zonal Averages of Hydraulic Conductivity (ft/day) from Pneumatic Slug Tests

Final Feasibility Study
Demo 1 Groundwater Operable Unit

Geologic Zone

Vertical Interval (ft

Within Assumed

NGVD) West of MW-225 | Clay Lens Extent* East of MW-210
60to 0 118 101 173
0to -40 119 40 207
<-40 41 193 145
Geometric Mean** 98 84 163
Range** 28-178 27-218 81-228

Note: Data originally published in AMEC (2003d). Tabulated values represent
the geometric mean of multiple screens tested in the specified interval.

* Assumed clay lens extent is shown in Figure A3-2.
** For all tests within the plan view zone

representative of MPP outwash
representative of BBM sands/gravels

representative of BBM silts/clays
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Groundwater Elevation Calibration Residuals for the Demo 1 Subregional Flow Model

Demo 1 Groundwater Operable Unit

Table A3-2

Final Feasibility Study

Observed Computed Observed Computed
Model Groundwater Groundwater Model Groundwater Groundwater

Well ID Layer [ Elevation (ft ngvd) | Elevation (ft ngvd) Residual fwell ID Layer [ Elevation (ft ngvd) | Elevation (ft ngvd) Residual
03MWO0008 2 66.19 65.27 0.92 MW-225M2 6 56.46 56.97 -0.51
03MWO0014A 4 65.71 65.45 0.26 MW-225M3 4 56.39 56.90 -0.51
03MW0014B 2 65.70 65.45 0.25 MW-231M1 12 57.43 56.57 0.86
03MW0018 2 65.74 65.45 0.29 MW-231M2 8 56.69 56.74 -0.05
03MW2623B 14 46.22 48.48 -2.26  |[MW-231M3 2 56.64 56.95 -0.31
03UWO0024A 2 65.58 65.38 0.20 MW-240M1 12 56.35 56.35 0.00
03UwW0024B 2 65.59 65.38 0.21 MW-240M2 4 56.05 56.60 -0.55
03UW0024C 2 65.59 65.38 0.21 MW-240M3 2 55.89 56.66 -0.77
03Uw0024D 4 65.61 65.38 0.23 MW-248M1 14 52.96 52.72 0.24
03UWO0024E 2 65.61 65.38 0.23 MW-248M2 10 53.19 52.73 0.46
03UWO0025A 2 65.61 65.43 0.18 MW-248M3 6 53.16 52.80 0.36
03UW0025B 2 65.72 65.44 0.28 MW-252M1 14 53.68 53.14 0.54
03UwW0025C 2 65.60 65.43 0.17 MW-252M2 10 53.70 53.05 0.65
03UW0025D 2 65.58 65.43 0.15 MW-252M3 6 53.72 53.06 0.66
03UWO0025E 4 65.63 65.43 0.20 MW-255M1 12 63.12 64.19 -1.07
03UW0026-092 2 65.55 65.42 0.13 MW-255M2 8 63.15 64.19 -1.04
03UW0026-096 2 65.64 65.42 0.22 MW-255M3 4 63.09 64.19 -1.10
03UW0026-100 2 65.68 65.42 0.26 MW-258M1 10 52.75 52.33 0.42
03UW0026-106 2 66.12 65.42 0.70 MW-258M2 6 52.87 52.34 0.53
03UW0027-098 2 65.59 65.37 0.22 MW-258M3 6 52.88 52.34 0.54
03UwW0027-102 2 65.48 65.37 0.11 MW-31D 6 64.99 66.17 -1.18
03UW0027-108 2 65.43 65.37 0.06 MW-31M 4 65.17 66.17 -1.00
03UW0027-114 4 65.51 65.37 0.14 MW-31S 2 65.16 66.17 -1.01
03UW0027-120 4 65.53 65.37 0.16 MW-33D 10 62.56 64.00 -1.44
03UW0029-107 2 65.59 65.35 0.24 MW-33M 8 62.63 64.00 -1.37
03UW0029-111 2 65.62 65.35 0.27 MW-33S 6 62.63 64.00 -1.37
03UW0030-087 2 65.62 65.41 0.21 MW-34M1 8 64.01 64.80 -0.79
03UWO0030-096 2 65.37 65.41 -0.04 MW-34M2 6 63.27 64.80 -1.53
03UW0030-100 2 65.80 65.41 0.39 MW-34M3 4 62.91 64.80 -1.89
03UWO0030-106 2 65.54 65.41 0.13 MW-35M1 8 63.29 64.24 -0.95
03UwW0030-117 4 65.62 65.40 0.22 MW-35M2 2 63.32 64.24 -0.92
27MW0010 4 63.99 63.92 0.07 MW-36M1 8 63.84 64.85 -1.01
27MW0059 16 16.13 19.73 -3.60 MW-36M2 6 63.71 64.86 -1.15
27MW0065 17 7.56 10.24 -2.68 MW-36S 2 64.06 64.86 -0.80
27MW0068 17 7.35 11.06 -3.71  IMW-46M1 12 62.83 63.78 -0.95
27MW0568Z2 16 13.09 17.98 -4.89 MW-46M2 6 62.82 63.78 -0.96
27MW2085 8 58.53 58.76 -0.23  IMW-46M3 4 63.25 63.78 -0.53
36MW1011A 14 63.20 64.34 -1.14 MW-46S 2 63.05 63.78 -0.73
MW-104M1 4 64.80 65.67 -0.87 MW-64M1 4 65.40 65.57 -0.17
MW-104M2 2 64.96 65.67 -0.71 MW-64M2 2 65.43 65.57 -0.14
MW-114M1 10 63.70 64.82 -1.12 MW-64S 2 65.14 65.57 -0.43
MW-114M2 4 63.71 64.82 -1.11 MW-68S 2 65.82 66.58 -0.76
MW-129M1 8 63.92 64.82 -0.90  |MW-69S 2 63.63 64.55 -0.92
MW-129M2 6 63.91 64.82 -0.91 MW-70S 2 63.28 64.35 -1.07
MW-129M3 4 63.92 64.82 -0.90  |MW-73S 2 68.03 66.43 1.60
MW-139M1 12 63.13 64.23 -1.10 MW-74M1 8 64.85 65.65 -0.80
MW-139M2 8 63.17 64.23 -1.06 MW-74M2 4 64.91 65.65 -0.74
MW-139M3 4 63.18 64.24 -1.06 MW-74M3 2 64.75 65.66 -0.91
MW-162M3 2 63.91 65.09 -1.18  MW-75M1 6 64.97 65.65 -0.68
MW-165M1 12 62.99 63.88 -0.89 MW-75M2 4 64.84 65.65 -0.81
MW-165M2 6 63.00 63.88 -0.88  |MW-75S 2 64.78 65.65 -0.87
MW-165M3 2 63.01 63.88 -0.87 MW-76M1 6 63.28 65.64 -2.36
MW-172M1 14 62.68 63.81 -1.13 MW-76M2 4 64.40 65.64 -1.24
MW-172M2 12 62.68 63.81 -1.13 MW-76S 2 63.96 65.64 -1.68
MW-172M3 6 62.73 63.81 -1.08 MW-77M1 10 64.37 65.64 -1.27
MW-173M1 12 59.14 59.48 -0.34 MW-77M2 4 64.83 65.64 -0.81
MW-173M2 10 59.31 59.58 -0.27 MW-77S 2 64.38 65.64 -1.26
MW-173M3 8 59.33 59.87 -0.54 MW-78M1 6 64.82 65.65 -0.83
MW-175M1 15 59.13 59.53 -0.40 MW-78M2 4 64.81 65.65 -0.84
MW-175M2 8 59.25 59.92 -0.67 MW-78M3 2 64.76 65.65 -0.89
MW-175M3 6 59.26 59.92 -0.66  |IMW-79M1 8 66.26 66.73 -0.47
MW-186M1 10 59.34 59.68 -0.34 MW-79M2 4 66.29 66.74 -0.45
MW-186M2 8 59.32 59.97 -0.65 |MW-79S 2 66.29 66.74 -0.45
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Groundwater Elevation Calibration Residuals for the Demo 1 Subregional Flow Model
Final Feasibility Study
Demo 1 Groundwater Operable Unit

Table A3-2

MW-18M1 14 17.42 23.03 -5.61 MW-82D 12 46.84 47.62 -0.78
Observed Computed Observed Computed

Model Groundwater Groundwater Model Groundwater Groundwater
Well ID Layer [ Elevation (ft ngvd) | Elevation (ft ngvd)| Residual Jwell ID Layer [ Elevation (ft ngvd) | Elevation (ft ngvd) | Residual
MW-19D 17 65.24 66.45 -1.21 MW-82M1 10 46.98 47.67 -0.69
MW-19S 2 65.89 66.48 -0.59 MW-82M2 8 46.95 47.74 -0.79
MW-210M1 12 62.18 63.13 -0.95 MW-82M3 6 46.97 47.79 -0.82
MW-210M2 6 62.18 63.15 -0.97 MW-82S 2 47.02 47.85 -0.83
MW-210M3 4 62.20 63.15 -0.95 |MW-83D 14 62.31 62.83 -0.52
MW-211M1 8 59.22 59.79 -0.57 MW-83M1 10 46.21 48.55 -2.34
MW-211M2 4 59.25 59.79 -0.54 MW-83M2 8 46.36 48.60 -2.24
MW-211M3 2 59.20 59.77 -0.57 MW-83M3 6 46.10 48.65 -2.55
MW-214M3 6 62.65 63.62 -0.97  |MW-83S 2 46.41 48.70 -2.29
MW-21M2 6 61.92 62.84 -0.92 MW-84D 16 54.01 48.01 6.00
MW-21M3 4 61.93 62.84 -0.91 MW-84M1 12 47.02 48.03 -1.01
MW-21S 2 61.66 62.85 -1.19 MW-84M2 10 47.24 48.10 -0.86
MW-221M1 10 58.72 58.95 -0.23 MW-84M3 6 47.19 48.20 -1.01
MW-221M2 6 58.73 59.37 -0.64 WS-2ED 14 61.08 62.83 -1.75
MW-221M3 2 58.72 59.26 -0.54 |WS-3BD 14 63.32 63.78 -0.46
MW-225M1 10 57.08 56.52 0.56
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Table A4-1
Comparison of Design Alternatives
Final Feasibility Study
Demo 1 Groundwater Operable Unit

Design Details Perchlorate Remediation RDX Remediation
Total % Mass % Mass
Time Number of | Extraction | Number of | Years to Years to Removed | Years to Years to Removed
Alternative Concentration | Objective | Extraction Rate Injection achieve achieve* after 10 achieve achieve after 10
Number Design Alternative Objectives (years) Wells (gpm) Wells RBC Background Years RBC Background Years
2 Baseline (RRA System) - - 2 320 3 36 35/>50 80.2 36 50 67.5
3 Background Background 30 4 472 4 23 23/21 92.7 23 27 92.1
4 10 Year Risk-based 10 5 1417 4 10 15/15 98.3 11 15 99.7
5 Additional Alternative A Risk-based <20 5 906 4 13 15/20 98.3 14 16 98.8
6 Additional Alternative B | Background <20 6 981 4 14 15/17 97.9 14 16 99.0

* upgradient/downgradient of Pew Road

Note: all percentages reflect cumulative mass removed including 4 years of RRA operation prior to startup of selected alternative
RBC = Risk-Based Concentrations

gpm = gallons per minute
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Table A4-2

Summary of Extraction Well Screen Elevations and Pumping Rates for All Proposed Designs
Final Feasibility Study
Demo 1 Groundwater Operable Unit

Design Model Top-of-Screen Bottom-of-Screen Screen Pumping
Alternative Well ID Location Layers | Elevation (ft ngvd) | Elevation (ft ngvd) | Length (ft) | Rate (gpm)
Baseline EW-D1-1 Frank Perkins Rd. 3-12 40 -60 100 220
(RRA System) |EW-D1-2 |Pew Rd. 4-8 30 -20 50 100
Background EW-D1-1 [Frank Perkins Rd. 3-12 40 -50 90 119
EW-D1-2 |Pew Rd. 4-8 30 -20 50 110
EW-D1-401 |Pocasset-Forestdale Rd. 3-10 40 -30 70 145
EW-D1-402 |Fredrickson Rd. 6-8 10 -20 30 98
10 Year EW-D1-1 Frank Perkins Rd. 3-12 40 -60 100 200
EW-D1-2 |Pew Rd. 4-8 30 -20 50 221
EW-D1-501 |E. of Pocasset-Forestdale Rd. 1-10 60 -40 100 277
EW-D1-502 |[W. of Pocasset-Forestdale Rd. 2-12 50 -50 100 533
EW-D1-503 [Near MW-210 4-12 30 -50 80 186
Additional EW-D1-1 [Frank Perkins Rd. 3-12 40 -60 100 161
Alternative A EW-D1-2 Pew Rd. 4-8 30 -20 50 98
EW-D1-501 |E. of Pocasset-Forestdale Rd. 1-10 60 -40 100 191
EW-D1-502 |W. of Pocasset-Forestdale Rd. 2-12 50 -50 100 251
EW-D1-503 [Near MW-210 4-12 30 -50 80 205
Additional EW-D1-1 Frank Perkins Rd. 3-12 40 -60 100 161
Alternative B EW-D1-2 |Pew Rd. 4-8 30 -20 50 98
EW-D1-601 |E. of Pocasset-Forestdale Rd. 1-10 60 -40 100 191
EW-D1-602 [W. of Pocasset-Forestdale Rd. 2-12 50 -50 100 251
EW-D1-603 [Near MW-210 4-12 30 -50 80 205
EW-D1-604 |Fredrickson Rd. 6-8 10 -20 30 75
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Table A4-3
Demo 1 Subregional Model Sensitivity Analysis
Final Feasibility Study
Demo 1 Groundwater Operable Unit

Parameter Ranges Water Level Calibration Statistics*
Root Mean Squared

Input Parameter Change Calibrated Value(s) Adjusted Value(s) Mean Error (ft) Error (ft)
Increase all calibrated hydraulic conductivity values by 30% 290 - 10 ft/d 380 - 13 ft/d -1.25 1.15
Decrease all calibrated hydraulic conductivity values by 30% 290 - 10 ft/d 200 - 7 ft/d -0.65 1.7
Increase calibrated recharge values by 10% 27 - 21 "lyr 30 "lyr -0.45 1.39
Decrease calibrated recharge values by 10% 27 - 21 "lyr 24 "yr -0.64 1.18
Increase clay aquitard hydraulic conductivity by 10x 0.5 ft/d 5 ft/d -0.84 1.26
Increase TNT biodegredation halflife 10x 365 days 3650 days - -

* Evaluated relative to Calibrated Model of Ambient Conditions - Mean Error = -0.64 ft, Root Mean Squared Error = 1.26 ft
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